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Abstract  
Care coordination, social support, home health, and hospice: working towards keeping 
older adults with dementia in the community 
Anna Oh 
Community-dwelling older persons with dementia (PWD) rely on informal, unpaid 
caregivers (CGs) and formal, paid services and resources in order to age-in-place in the home. 
Informal support includes families, neighbors, community members, and social support.  Formal 
services and support include home-and-community-based resources, home health, and hospice 
services. Additional and updated information on informal and formal sources of care is needed in 
order to first, provide high-quality dementia and end-of-life care for community-dwelling PWD 
and second, delay the time of moving out of the home and into an institution.  
We used the National Health and Aging Trends Study (NHATS), a nationally 
representative survey, to estimate the risk of transition out of the home and into an institution 
with sources of social support as our primary predictors. We used NHATS data linked to 
Medicare claims to specifically examine home health and hospice service use in the last-year-of-
life for community-dwelling PWD who died at home. Finally, we reviewed the characteristics of 
seven care coordination programs for PWD in order to determine the program’s core components 
and facilitators and barriers to delivering collaborative dementia care that support the PWD and 
their informal CG.  
The findings of this dissertation research have the ability to provide insight into the life of 
community-dwelling PWD prior to moving out of the home and into an institution and prior to 
death at home. Above all, the findings from this research will support community-dwelling PWD 
to age-in-place by assuring their social support and formal care needs are addressed and met.    
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Chapter 1: Introduction to the dissertation 
In the U.S. alone, an estimated 5.7 million Americans have Alzheimer’s disease (AD) 
and 5.5 million of these people are 65 years and older.1 Annual estimates of the monetary 
(formal and informal) costs of dementia in the U.S. range from $159 billion to $215 billion.2 
Monetary costs of formal care are attributed to nursing home care and agency-provided home 
care, with costs borne by families, Medicare, and Medicaid. Costs of informal care are attributed 
to lost wages because of time spent on caregiving and costs of equivalent service and is provided 
by families of PWD.   
Nursing home placement or institutionalization often occurs with disease progression and 
when a higher level of care than can be provided in the home is needed. In the early 2000s, 
almost two-thirds of dementia-related deaths occurred in the nursing home.3 However, the past 
fifteen years has seen a shift where deaths in the nursing home have decreased by approximately 
20% and the proportion of PWD dying at home has increased.1,4 This shift reflects most older 
adults’ preference to age-in-place and die in their homes.5  
In order to live and die in the home and delay institutionalization, PWD rely on informal, 
unpaid caregivers (CGs) and formal, paid services and resources. Informal CGs are primarily 
spouses and coresident family members (sources of instrumental support, i.e. provide help with 
daily tasks) who step in and help with daily tasks and make treatment and economic decisions.6,7 
Formal services and resources include adult day care, in-home support services, care 
coordination, and transportation (all considered part of home-and-community-based services). 
Formal programs also provide social care services, medications and symptom management, and 
appropriate equipment and home adaptations.8 
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Prior research showed sources of instrumental support and meaningful social connections 
(socioemotional support) may lower the risk of institutionalization.9–12 With respect to formal 
services, few studies have examined home health service and studies of hospice care were done 
in the nursing home setting rather than the home setting.3,13 Overall, this research is outdated or 
limited. In order to provide high-quality end-of-life care for community-dwelling PWD, 
additional, updated information is needed. This information can guide health care providers, 
clinicians, health systems, and policymakers to assess needs for social support (instrumental and 
socioemotional support) and proactively recommend formal services and resources in order to 
delay institutionalization.  
This dissertation addresses the provision of care at the end-of-life that is needed to 
improve quality of life for PWD and to permit them to remain in their homes until the end of 
their lives.  The first two papers explore the use of social support and formal services used by 
older adults in the community and the third paper reviews a new model of care for these adults 
and their caregivers – dementia care coordination programs. 
The purpose of the first dissertation paper, “Social support and patterns of 
institutionalization among older adults: a longitudinal study” (in review) and its supplemental 
appendix was to determine the role of social support in the transition patterns of community-
dwelling older adults to institutionalization or death in a nationally representative sample of 
older adults. The supplemental appendix examined the interactive effects of social support and 
cognitive impairment (participants with probable dementia [n=692] vs. participants with no 
dementia [n=3,406]). We theorized that PWD with sources of instrumental and socioemotional 
support would have lower risks of institutionalization.  
  3 
The second dissertation paper, “Home health and hospice service use at the end-of-life 
among community-dwelling older adults with dementia” examined home health and hospice 
service use in the last year of life among community-dwelling PWDs who died at home. The 
purpose of this study was to describe patterns of formal service use and precipitating causes for 
the services, which have not been described before. More importantly, we wanted to compare the 
profile and resulting formal service use patterns of these PWD who were able to die at home 
(n=226) with people without dementia who died at home (n=228). A secondary objective was to 
distinguish features that allowed community-dwelling PWD to effectively age-in-place.  
The purpose of the third dissertation paper “Care coordination for people with dementia 
and their informal caregivers: key components, workforce implications, and implementation 
considerations going forward” was to examine seven care coordination programs – another 
resource for community-dwelling PWD – and their characteristics (unique environments, 
processes, and implementation processes). Our aim was that this examination would provide 
examples for other primary care practices and academic medical centers that are looking to 
expand or transform the mechanisms they currently use to deliver dementia care. This narrative 
literature review examined the core components of seven previously implemented dementia care 
coordination programs; identified facilitators and barriers to delivering dementia care in these 
care coordination programs; and provided implementation considerations as health systems 
initiate linkages with community-based resources. We used the Consolidated Framework for 
Implementation Research to compare programs and help identify the facilitators, barriers, and 
implementation considerations. 
The final chapter presents a synthesis of the dissertation research on the role and 
influence of social support and formal services (home health, hospice, and care coordination) on 
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supporting community-dwelling PWD. This final chapter discusses the implications of these 
findings for clinical practice, policy, and offers suggestions for future research.  
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Chapter 2: Social support and patterns of institutionalization among older adults: a 
longitudinal study 
Anna Oh1, Kanan Patel2, W. John Boscardin2, Wendy Max1,3, Caroline Stephens4, Christine S. 
Ritchie2, Alexander K. Smith2,5 
 
1 Department of Social and Behavioral Sciences, UCSF 
2 Department of Medicine, Division of Geriatrics, UCSF 
3 Institute of Aging, UCSF 
4 Department of Community Health Systems, UCSF 
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Abstract 
Background 
Most older adults want to remain at home and avoid transition to an institutional setting.  
Methods 
We used the National Health and Aging Trends Study (NHATS), a nationally representative 
survey of U.S. adults ages 65 and older to identify participants living at home in 2011 and 
describe their residential transitions through 2017. We used a Fine & Gray hazards model to 
estimate the risk of transition into an institutional setting, with death prior to institutionalization 
considered a competing risk. Primary predictors were social support factors (living spouse, lives 
with others, presence of social network, and participation in social activities). Covariates 
included age, gender, race, cognitive status, functional disability, multimorbidity, and Medicaid 
enrollment. 
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Results  
In 2011, 4,712 NHATS participants were living at home (78±8 years, 57% female, 80% white, 
10% probable dementia, 7% 3+ ADL disabilities). By 2017, 58% remained at home, 17% had 
either transitioned to an institution or died in an institution, and 25% died prior to 
institutionalization. In multivariable analyses that adjusted for age, gender, race, cognitive status, 
functional disability, multimorbidity, and Medicaid enrollment, participants were more likely to 
move out of the home into an institution if they had no social network (0 vs. 3+ people, 
subhazard ratio [sHR] 1.8, 95% confidence interval [CI] 1.2–2.5, p=.003) or lived alone (sHR 
1.9, 95% CI 1.6–2.2, p<.0001). Older adults who enjoyed going to the movies, dinner, or the 
casino and visiting family or friends had a lower probability of institutionalization compared to 
participants who did not enjoy these activities or did not visit family or friends (adjusted sHR 
0.7, 95% CI 0.6–0.9; adjusted sHR = 0.7, 95% CI 0.6-0.9, respectively). 
Conclusion 
Policy initiatives should target older adults with limited social support in order to reduce the risk 
of moving from home into an institution. 
 
Character count: 1,998 (excluding title, including authors, institution, and image) 
(2000 max)   
Accepted in the Journal of the American Geriatrics Society  
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Introduction  
Over 2.1 million people were institutionalized (i.e. transitioned to a nursing home [NH] 
or residential care facility for the elderly [RCFE]) in 2016 with an annual cost for a private room 
in a nursing home averaging approximately $100,000.1,2 Yet most older adults would prefer to 
age-in-place in their homes.3 Aging-in-place is sustained through social support and formal 
resources. Formal resources include home-and-community-based services (HCBS) like adult 
daycare, in-home support services, care coordination, transportation, and home modification.4,5 
Nonetheless, a complex set of factors leads to institutionalization of many older adults. Prior 
research has focused on medical, functional, cognitive, and economic predictors of 
institutionalization among older adults.6–9  
Social support is derived from marital status, family composition, living arrangements, 
and participation in social and religious activities. Identifying older adults who need help with 
daily tasks (instrumental support) and are in need of meaningful social connections 
(socioemotional support) may reduce risk of institutionalization.10 Comprehensive literature 
reviews and a meta-analysis showed instrumental support – being married, living with coresident 
family members, and having more nonkin social supports – lowered the odds of 
institutionalization.7–9 However, this research is outdated and did not factor in sources of 
socioemotional support.  
Thus, the goal of this study was to determine the role of social support in the transition 
patterns of community-dwelling older adults to institutionalization or death in a nationally 
representative sample of older adults. We looked at instrumental aspects of social support (living 
spouse, presence of social network, living with others) and sources of socioemotional support 
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that comes from participation in social activities (church attendance; club meetings, classes or 
organized activities; going to the movies, dinner, or casino; and visiting family and friends).  
Methods  
Study design and sample 
We used 2011-2017 (Rounds 1-7) data from the National Health and Aging Trends Study 
(NHATS), a nationally representative survey of U.S. adults age 65 and older. The study design 
and data collection procedures have been described previously.11 The study sample consisted of 
4,712 community-dwelling participants “living independently” at home at study entry in 2011 
(baseline) and examined residential transitions, institutionalization, and death of these 
community-dwelling participants through 2017. Home settings included personal private 
residences, self-reported retirement communities, mobile homes, and religious group quarters. 
Variables 
The primary outcome was time to placement in an institutional setting, defined as moving 
into a NH or a RCFE between 2012 and 2017. RCFEs include assisted living facilities, board and 
care, and group homes, and are generally paid for out-of-pocket by people who need a lower 
level of assistance than a NH provides. NHs and RCFEs were grouped together as RCFE 
residents still require help with daily care. Residential status was determined by direct responses 
from survey participants, proxy responses when survey participants were unable to complete the 
survey, and staff person responses when survey participants were living in an institution.11 
Primary predictors included the following social support variables measured at baseline 
(with the exception of living spouse): living spouse (vs. death of a partner prior to baseline or in 
the previous year [2011-2017]); presence of a social network (zero people, one to two people, or 
three or more people in network [count variable derived from question that asked for names of 
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and relationships to people who participant talked with most often about important things]); 
living with others (yes/no); participation in social activities: church attendance; club meetings, 
classes, or organized activities; going to the movies, dinner, or casino; and visiting family and 
friends (each activity as an individual measurement: yes/no). Covariates were measured at 
baseline and included age (<80 or ≥80 years), gender (male/female), race/ethnicity (white, black, 
Hispanic, and other), cognitive status, functional disability, multimorbidity, and Medicaid 
enrollment (baseline coverage: yes/no). Cognitive status was a derived variable reflecting three 
levels of cognitive impairment (no dementia, possible dementia, and probable dementia) based 
upon a combination of information that included self-reported doctor diagnosis of dementia, a 
score on the AD8 Dementia Screening Interview from proxy responses, and a cognition battery 
on memory, orientation, and executive function.12 Functional disability was a derived variable of 
requiring assistance with activities of daily living (ADLs) (none, one or two ADLs, and three or 
more ADLs). ADLs included needing assistance with eating; bathing; toileting; dressing; going 
outdoors; moving inside one’s home; and transferring in and out of bed. Multimorbidity was a 
derived, categorical variable reflecting number of self-reported doctor diagnoses of coexisting 
conditions (zero or one condition; two or more conditions): heart attack, heart disease, high 
blood pressure, arthritis, osteoporosis, diabetes, lung disease, stroke, and cancer.  
Statistical analysis 
We used standard descriptive statistics to summarize the baseline characteristics of the 
participants at entry to study. We used sampling weights provided by the NHATS to account for 
differential probabilities of selection and to adjust for any potential bias related to 
nonresponses.11  
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The sequence of transitions was summarized using Sankey diagrams. A Sankey diagram 
is a flow diagram developed in engineering that shows different states (i.e. residence locations in 
our figure) and transitions over time.13 Participants started at home at baseline and were tracked 
each year on whether they (i) remained alive in the same setting as the previous year, (ii) died 
prior to institutionalization, (iii) transitioned to either a NH/RCFE and were alive, or (iv) 
transitioned and died or died in a NH/RCFE. 
We used a Fine & Gray competing risks hazards model to estimate the time to 
institutionalization, with death prior to institutionalization considered a competing risk.14 
Competing risk is considered a superior approach to survival analysis when subjects are exposed 
to more than one event or outcome of interest and the focus is on cause-specific hazards rather 
than standard hazards.14 Here, participants experienced the competing risk when they died during 
follow-up and were not institutionalized (i.e. did not experience the outcome or event of 
interest). Participants were censored if they were alive at home in 2017 (Round 7) or lost to 
follow up in the years prior to 2017.  
We estimated subhazard ratios (sHR) to determine the unadjusted and adjusted 
association between each potential risk factor and institutionalization. We adjusted for factors 
shown in prior studies to be associated with institutionalization: age, gender, race/ethnicity, 
cognitive status, functional disability, multimorbidity, and Medicaid enrollment.6–8  
Sankey diagrams were created using RStudio (v1.1.383). All statistical analyses were 
completed using STATA version 14.2 (StatCorp, College Station, TX), with a two-tailed P<.05 
used to define statistical significance.  
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Results  
Baseline characteristics 
4,712 NHATS participants were living at home in 2011. Baseline characteristics of the 
cohort included a mean age of 78 years (standard deviation [SD] 8.0), 57% female, 80% white, 
10% probable dementia, and 7% needed help with three or more ADLs (Table 1).  
Transitions 
By 2017, 2,726 participants (58%) remained at home, 1,193 participants (25%) died in a 
non-institutional setting, 135 (3%) were institutionalized and living, and 658 (14%) were 
institutionalized and died (Figure 1). Of those who were alive in each year, the percentage of 
those who transitioned from one setting to another year-to-year averaged 3.6% (range 3.0%-
4.1%).  Of note, 1% on average per year transitioned to an RCFE and 2% to a NH; while almost 
90% of study participants remained in the same setting (range 87.0%-90.1%). Once participants 
were institutionalized, very few (20 from RCFE and 10 from NH over 6 years) moved back into 
the home. Using population estimates, 21.3 million older adults living at home in 2011 and on 
average 426,000 of these individuals transitioning to institutional settings per year thereafter. 
Predictors of institutionalization 
The lack of social support (no social network, individuals who live alone, and lack of 
participation in social activities) were strong predictors of transitioning out of the home and into 
an institution (Table 2). Participants who had no social network (zero people in network) had a 
higher probability of institutionalization compared to participants with three or more people in 
their social network (adjusted sHR=1.8, 95% CI 1.2-2.5). Participants who lived alone at 
baseline were 90% more likely to be institutionalized compared to those who lived with other 
people (adjusted sHR=1.9, 95% CI 1.6-2.2). In addition, participation in certain social activities 
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was a strong predictor of delaying the transition out of the home and into an institution. Older 
adults who enjoyed going to the movies, dinner, or the casino and visiting family or friends had a 
lower probability of transition compared to participants who did not enjoy these activities or did 
not visit family or friends (adjusted sHR 0.7, 95% CI 0.6-0.9; adjusted sHR = 0.7, 95% CI 0.6-
0.9, respectively). In addition, participants over 80 years; white participants, participants with 
possible or probable dementia, functional disability (requiring help with one to two ADLs), and 
with two or more coexisting conditions, were institutionalized at higher rates compared to 
participants younger than 80 years, Black and Hispanic participants, participants with no 
dementia, no functional disability, and zero or one coexisting condition.  
Discussion 
We found that social support, specifically defined as the lack of social network, living 
alone, or lack of participation in social activities, were significant in predicting 
institutionalization in a nationally representative survey of U.S. adults age 65 years and older. 
Our findings provides an updated evaluation of social support as risk factors for 
institutionalization and complements existing research on the medical, functional, and cognitive 
predictors of institutionalization.6–9  
We found that older adults with zero people in their social network, who live alone, and 
who do not enjoy going out and visiting family or friends were institutionalized at higher rates 
compared to older adults with social networks, who live with others, and who enjoy going out 
and visiting family or friends. All of these predictors are markers for social isolation, defined as 
the complete or near-complete lack of contact with society.15,16 Social isolation and loneliness is 
a growing public health problem due to its five-fold increase over the past three decades and 
associations with poor health status, mortality, and higher Medicare expenditures.17–20 
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In order to combat social isolation, a recent report by Perissinotto et al21 recommends 
screenings, targeted interventions, and interdisciplinary team engagement. Screenings can occur 
at the Welcome to Medicare and annual wellness visits, utilize the predictors we found, and use 
short and validated measures such as the Berkman-Syme Social Network Index.18 Targeted 
interventions (e.g. online resources and community programs) focus on the mechanism in which 
to enhance social support and increase social connectedness, and incidentally could offer social 
support.21 Connect2Affect is an initiative spearheaded by AARP that has assembled an online 
directory of programs and services to help build social connections. Mon Ami in the San 
Francisco Bay Area offers companion services by matching older adults with college students. 
Additional community programs include home visits with care coordinators and nurses and the 
Program of All-Inclusive Care for the Elderly, which provides transportation to day health 
centers from the home.22–24  
Currently, many older adults and their families who need long-term services and supports 
pay out-of-pocket for residential care communities or rely on unpaid care in the home.25 
Transition to RCFEs are appropriate when community-dwelling older adults require more 
intensive care needs and may provide the older adult with an additional source of social 
support.26 For continued care in the home, we recommend a continued push to cover home visits 
under Medicare with particular eligibility criteria, such as the presence of Alzheimer’s or 
multiple functional impairments.18,27 Community programs mentioned earlier would benefit from 
continued support, e.g. through shifting of Medicaid funds toward successful programs or 
expanded support for Medicaid waivers that financially cover HCBS.28,29 Both home visit and 
HCBS providers should be trained to recognize loneliness and social isolation. 
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Limitations of this study include use of baseline data that did not include any changes in 
cognitive and functional status (i.e. deterioration or improvements) that occurred over the five 
years. We also did not examine if a hospitalization occurred prior to transition into a nursing 
home, whether hospice or palliative care was available to participants prior to death or 
distinguish differences between care provided in RCFE versus institution. Earlier initiation of 
hospice and palliative care could encourage care concordant with patient preferences.30  
The passage of the Affordable Care Act has supported interventions and policies that 
support older adults to age-in-place. More importantly, our findings on social support can inform 
the development of prognostic tools that identify community-dwelling older adults who are at-
risk for institutionalization over a multi-year period.  
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Table 2.1 Baseline characteristics of participants 
* Based on weighted population estimates 
† With some missing values: multimorbidity (n=2), Medicaid (n=110), social network (n=369), 
live alone (n=16), church attendance (n=3), club meetings, classes, or organized activities 
(n=4), enjoyment activities (n=5), visited family or friends (n=4) 
  
Characteristics N = 4,712 (%)* 
Age (years) 
<80  
≥80 
  
2,589 (70.7) 
2,123 (29.3) 
Female 2,759 (57.1) 
Race/ethnicity 
White 
Black 
Hispanic 
Other 
  
3,339 (80.5) 
994 (8.2) 
237 (6.6) 
142 (4.6) 
Dementia 
No dementia 
Possible dementia 
Probable dementia 
  
3,406 (76.7) 
614 (10.6) 
692 (9.7) 
Functional disability (needs help with)  
0 ADL 
1-2 ADLs 
3+ ADLs 
  
3,555 (82.4) 
627 (10.4) 
530 (7.2) 
Multimorbidity (multiple coexisting conditions)† 
0-1 
2+ 
 
1,391 (35.0) 
3,319 (65.0) 
Has Medicaid† 724 (12.3) 
Spouse is deceased or experienced spouse death in last year 
(2011-2017) 
2,127 (46.5) 
Social network† 
0 
1-2 
3+ 
  
297 (6.6) 
2,834 (64.8) 
1,212 (28.5) 
Lives alone† 1,614 (29.8) 
Participation in social events (in last month)† 
Church attendance 
Club meetings, classes, or organized activities 
Enjoyment activities (movie, dinner, gambling) 
Visited family or friends 
 
2,720 (56.8) 
1,716 (37.4) 
3,409 (78.2) 
4,001 (87.4) 
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Table 2.2 Association between predictors and time to institutionalization  
Variable 
Adjusted  
sub Hazard Ratio  
[95% Confidence Interval] p-value 
Age (years) 
<80 
≥80 
 
1.0 [Reference] 
3.2 [2.7, 3.9] 
 
 
<0.0001 
Sex 
Male 
Female 
 
1.0 [Reference] 
0.99 [0.8, 1.2] 
 
 
0.90 
Race 
White 
Black 
Hispanic 
Other 
 
1.0 [Reference] 
0.7 [0.6, 0.9] 
0.4 [0.2, 0.6] 
0.6 [0.3, 1.1] 
 
 
0.002 
<0.0001 
0.11 
Dementia 
No dementia 
Possible dementia 
Probable dementia 
 
1.0 [Reference] 
1.8 [1.5, 2.4] 
2.8 [2.2, 3.7] 
 
 
<0.0001 
<0.0001 
Functional disability 
0 ADL 
1-2 ADLs 
3+ ADLs 
 
1.0 [Reference] 
1.4 [1.2, 1.8] 
1.3 [1.0, 1.8] 
 
 
0.002 
0.07 
Multimorbidity (multiple coexisting conditions) 
0-1 
2+ 
 
1.0 [Reference] 
1.3 [1.0, 1.6] 
 
 
0.01 
Has Medicaid (no)  
Yes  
1.0 [Reference] 
1.6 [1.3, 2.0] 
 
<0.0001 
Spouse is deceased or experienced spouse death 
in last year (2011-2017) (none)  
Yes 
 
1.0 [Reference] 
1.1 [0.9, 1.4] 
 
0.18 
Social network 
3+ 
1-2 
0 
 
1.0 [Reference] 
1.1 [0.9, 1.4]  
1.8 [1.2, 2.5]  
 
 
0.27 
0.003 
Lives alone (no)  
Yes 
1.0 [Reference] 
1.9 [1.6, 2.2] 
 
<0.0001 
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Variable 
Adjusted  
sub Hazard Ratio  
[95% Confidence Interval] p-value 
Church attendance (no)  
Yes 
1.0 [Reference] 
0.9 [0.8, 1.1] 
 
0.35 
Club meetings, classes, or organized meetings 
(no)  
Yes 
 
1.0 [Reference] 
0.9 [0.7, 1.0] 
 
 
0.13 
Enjoyment activities (movie, dinner,  
gambling) (no) 
Yes 
 
1.0 [Reference] 
0.7 [0.6, 0.9] 
 
 
0.001 
Visited family or friends (no)  
Yes 
1.0 [Reference] 
0.7 [0.6, 0.9] 
 
0.006 
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Chapter 2 Appendix: Cognitive impairment subanalysis 
Introduction 
The decision to institutionalize a person with dementia (PWD) is based on characteristics 
of the PWD, caregiver, and the social, cultural, and economic circumstances.1,2 With disease 
progression, older adults with dementia require increased help with basic ADLs and instrumental 
activities of daily living, such as household chores, preparing meals, paying bills, shopping, or 
using transportation.3 PWD typically rely on unpaid caregivers, such as family members, friends, 
or other unpaid, informal caregivers for help with self-care activities and household activities.4 
Social relationships derived from participation and engagement in social activities may provide 
an additional, informal source of support.     
Previous studies that examined the role of social support primarily focused on the support 
and resources available to the caregiver.5 A systematic review of social support interventions for 
PWD found two studies limited in their small sample size and heterogeneous characteristics.6 In 
these two studies, sources of socioemotional support (i.e. opportunities for venting and personal 
emotional expressions of empathy, caring, reassurance and trust) included individual counseling 
within cognitive behavioral therapy and social support group interventions. Non-intervention 
sources of socioemotional support for the PWD have not been studied in the literature. Thus, the 
purposes of this subanalysis is to examine the interactive effects of social support, including 
participation in social activities, and cognitive impairment (NHATS participants with probable 
dementia vs. NHATS participants with no dementia) on institutionalization. 
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Methods 
Additional details on study sample and design 
The National Health and Aging Trends Study (NHATS) is a nationally representative 
survey, designed to study the functioning of U.S. adults age 65 and older.7,8 Annual in-person 
interviews were conducted with participants or proxy respondents if participants were unable to 
respond in order to document changes over time. Interviews collected information on the 
participants’ physical health and cognitive capacity; how activities of daily living (ADLs) were 
carried out; physical, social, and technological aspects of the living environment; and 
participation in social and civic life activities. NHATS public use data files consist of a Tracker 
file that includes all persons ever sampled for NHATS; a Sample Persons file (responses from 
community-dwelling survey participants and staff persons for institutionalized survey 
participants [Facility Questionnaire]), and an Other Persons file (responses from proxy 
respondents). In addition, a Last Month of Life interview captured end-of-life details on place, 
quality of end-of-life care, and daily activities for decedents since the prior interview from proxy 
respondents. 
At baseline in Round 1, 8,245 participants were enrolled in NHATS. For this longitudinal 
analysis, study participants were excluded from our study sample group (n=3,533) if during 
Rounds 1 through 7, they “dropped out” (i.e. were too ill to participate or physically/mentally 
unable to participate and without a proxy; unavailable, refused, were unable to be located; or did 
not complete the Sample Persons, Other Persons, or Facility Questionnaire) or had missing data 
on outcome, social support predictors, or covariates. Thus, our study sample consisted of 4,712 
community-dwelling participants “living independently” at baseline in 2011. We examined 
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residential transitions, institutionalization, and death of these community-dwelling participants 
through 2017. Death was determined using the Tracker file (rXstatus variable).  
We determined residential status for each NHATS round using the Tracker file and the 
Sample Persons file. The rXstatus variable in the Tracker file determined if the residence was in 
a NH. In addition, staff persons for institutionalized survey participants and proxy respondents 
could describe the residence as a nursing home (hhXkindplace, fqXfacdescr, fqXdfacarea, and 
fqXassdnrsng variables). We did not specifically distinguish between short- versus long-term 
nursing home placement but continued to assess the residential status for every participant for 
each subsequent NHATS round until participant death or censoring in 2017 (Round 7).  
For RCFEs, participants described the residence as (i) a group home, board and care, 
supervised housing, assisted living facility or a continuing care retirement community 
(htXplacedesc and hhXplacekind variables) or (ii) a multi-unit building with assisted living or 
nursing home units that offered meals for residents, help with medication administration, 
bathing, or dressing (reXresistrct, htXdiffareun, htXmeals, and htXhelpmedbd variables). Home 
settings included personal private residences, retirement communities or senior housing 
communities, mobile homes, and religious group quarters (hhXplacedesc, hhXplacekind, and 
reXresistrct variables). Participants did not receive any meals, assistance with medication 
administration, bathing, or dressing (htXretiresen, htXmeals, and htXhelpmedbd variables) for 
retirement communities and senior housing communities that were considered to be home 
settings.  
Statistical analysis for cognitive impairment subanalysis 
For the purposes of this analysis, we specifically compared participants classified with 
probable dementia versus participants classified with no dementia. We examined differences 
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between participants with probable dementia and participants with no dementia at baseline via 
descriptive statistics (c2 tests of independence). In addition, we used stratified analyses to assess 
the effect of cognitive impairment on the relationship between social support and 
institutionalization while adjusting for covariates from the main model. First, we adjusted for 
potential confounders for the relationship between social support and risk of institutionalization 
(Model 1 - adjusted sub hazard ratio from the main model). Next, we included an interaction 
term between degree of cognitive impairment and each individual social support variable in 
order to determine if the risk of institutionalization was higher among participants with probable 
dementia compared with participants with no dementia (Model 2).  
Results 
Differences in baseline characteristics between older adults with probable dementia and no 
dementia 
In 2011, 692 NHATS participants had probable dementia and were living at home while 
3,406 NHATS participants had no dementia and were living at home. These two groups were 
different in their baseline characteristics. Baseline characteristics of the probable dementia group 
was mean age of 84 years (SD 7.0), 61% female, 68% white, 36% needed help with three or 
more ADLs, 73% had two or more coexisting conditions, and 27% were receiving financial 
assistance from Medicaid. In comparison, baseline characteristics of the no dementia group was 
mean age of 77 years (SD 7.5), 57% female, 84% white, 3% needed helped help with three or 
more ADLs, 63% had two or more coexisting conditions, and 9% were receiving financial 
assistance from Medicaid (Table 2.3).  
For the social support variables, more participants with probable dementia had a deceased 
spouse or experienced death of their spouse in the last year compared to participants with no 
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dementia (62% vs. 43%), had zero people in their social network (11% vs. 6%), and lived alone 
(32% vs. 29%). As expected, participants with probable dementia were less likely to participate 
in social events than participants with no dementia (church attendance 43% vs. 58%; club 
meetings, classes, or organized activities (16% vs. 42%); going to the movie, dinner, or gambling 
(53% vs. 83%); and visiting family or friends (75% vs. 90%)).  
Differences in transition patterns 
Transition patterns were significantly different between participants with probable 
dementia and participants with no dementia (Figure 2.2). By 2017, 114 (16%) of participants 
with probable dementia at baseline remained at home, 312 (45%) died at home, 34 (5%) were 
institutionalized and living, and 232 (34%) were institutionalized and died. In comparison, 2,345 
(69%) of participants with no dementia at baseline remained at home, 676 (20%) died at home, 
2% (n=81) were institutionalized and living, and 9% (n=304) were institutionalized and died. Of 
those who were alive in each year, participants with probable dementia were more likely to 
transition from one setting to another year-to-year than participants with no dementia (average 
8.4% vs. 2.7%). Three percent of participants with probable dementia on average per year 
transitioned to an RCFE (vs. 0.6% of participants with no dementia) and 6% transitioned to a NH 
(vs. 1%). Using population estimates, 2.2 million older adults with probable dementia were 
living at home in 2011. On average, 124,000 of these individuals transitioned to institutional 
settings per year and 132,000 individuals died at home per year. In contrast, 16.8 million older 
adults had no dementia and were living at home in 2011.    
Predictors of institutionalization for participants with probable dementia and no dementia 
The lack of social support (deceased spouse, no social network, living alone, and lack of 
participation in social activities) were strong predictors of transitioning out of the home and into 
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an institution for persons with no dementia (Table 2.4). The relationship between social support 
and institutionalization was not as predictive in participants with probable dementia. In 
participants with no dementia, those with a deceased spouse, no social network, and who lived 
alone had a higher probability of institutionalization compared to those with a living spouse, 
three or more people in their social network, and who lived with other people (adjusted sHR=1.5, 
95% CI 1.2-1.9; adjusted sHR=1.8, 95% CI 1.2-2.9; and adjusted sHR = 2.2, 95% CI 1.8-2.8, 
respectively). Similar to the main model, participation in certain social activities was a strong 
predictor of delaying the transition out of the home and into an institution. In participants with no 
dementia, those who went to club meetings, classes or organized meetings; enjoyed going out for 
a movie, dinner, or gambling; or visited family or friends had a lower probability of transition 
compared to participants who did not go to club meetings, classes or organized meetings; did not 
go out to the movies, dinner, or the casino; or did not visit family or friends (adjusted sHR=0.8, 
95% CI 0.6-1.0; adjusted sHR=0.6, 95% CI 0.4-0.8; and adjusted sHR = 0.5, 95% CI 0.4-0.7, 
respectively).  
Interactions existed between cognitive impairment and lack of social support 
(experiencing death of spouse and lack of participation in social activities) that predicted 
transitions out of the home and into an institution (Table 2.5). While lack of social network and 
living alone at baseline increased the probability of institutionalization in the main model, this 
probability of institutionalization did not vary between participants with probable dementia and 
no dementia (adjusted sHR for interaction = 1.2, 95% CI 0.4-2.9; adjusted sHR for interaction = 
0.8, 95% CI 0.5-1.1). Death of spouse was not predictive of risk of institutionalization in the 
main model but a significant interaction existed between cognitive impairment and death of a 
spouse. The negative interaction effect (adjusted sHR = 0.5, 95% CI 0.4-0.8) revealed that the 
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effect of spouse death was bigger if participants had no dementia. Participants with no dementia 
with death of a spouse had a higher probability of institutionalization compared to participants 
with no dementia who had a living spouse (adjusted sHR = 1.5, 95% CI 1.2-1.9, results not 
shown).  
Interactions also existed between cognitive impairment and certain social activities 
(going to the movies, dinner, or casino or visiting family or friends [adjusted sHR =1.8, 95% CI 
1.3-2.9; adjusted sHR = 2.2, 95% CI 1.4-3.5]). Participants with dementia who went to the 
movies, dinner, or casino, or visited family or friends had a lower probability of 
institutionalization compared to participants with no dementia who did not go to the movies, 
dinner, or casino, or visited family or friends (adjusted sHR = 0.6, 95% CI 0.4-0.8; adjusted sHR 
= 0.5, 95% CI 0.4-0.7, results not shown).  
Discussion 
This subanalysis compared residential transitions between participants with dementia and 
participants with no dementia and examined if the relationship between social support and 
institutionalization was different between NHATS participants with probable dementia and 
NHATS participants with no dementia. In examining residential transitions, we found that (i) 
participants with dementia who moved into institutional settings often died quickly and (ii) more 
participants with dementia who reside at home ended up dying at home than in an institution.  
We found that in this nationally representative survey of U.S. adults ages 65 years and 
older, certain aspects of social support, specifically death of a spouse and lack of participation in 
social activities, and their role in predicting institutionalization, were significantly different 
between participants with probable dementia and no dementia. This relationship controlled for 
differences in age, gender, race/ethnicity, functional disability, multimorbidity, and Medicaid 
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enrollment. Interestingly, the role of social support were strong predictors for institutionalization 
in participants with no dementia. Participants with no dementia who experienced death of a 
spouse (i.e. lost a potential source of social support) were 50% more likely to be institutionalized 
than participants who had a living spouse. Participants with no dementia who enjoyed going to 
the movies, dinner, gambling, or visiting family and friends had a 40% and 50% risk reduction, 
respectively, in being institutionalized compared to those participants with no dementia who did 
not enjoy going to the movies, dinner, gambling, or visiting family and friends.  
Participation and engagement in social activities, social relationships, and social support 
can have protective effects on cognitive functioning and reduce cognitive decline.9 However, for 
participants with probable dementia, we found that participation in social activities and social 
support did not have protective effects on the risk of institutionalization. This finding is 
consistent with a meta-analysis that examined predictors of institutionalization for PWD.1 This 
meta-analysis included living alone and presence of spouse caregiver (two sources of 
instrumental support, i.e. providing assistance with daily tasks). Both sources of instrumental 
support were not predictive of institutionalization. This finding suggests efforts to delay 
transition out of the home for PWD should rather focus on alternative, consistent predictors such 
as behavioral symptoms, depression, and functional impairment.1 Thus, screening for social 
isolation, targeted interventions that seek to enhance social support and increase social 
connectedness, and interdisciplinary team engagement may be more suitable and beneficial for 
older adults with no dementia than for PWD.  
Our study used participants’ baseline cognitive status and available sources of 
instrumental and socioemotional support and examined the longitudinal effect on 
institutionalization. This study did not include in the model the progressive nature of dementia as 
  34 
a time-dependent variable. Yet, approximately 15% of our sample was classified as having no 
dementia at baseline but in subsequent rounds was classified as having probable dementia. 
Further studies should examine the progressive time-dependent influence of cognitive 
impairment and possibly include other time-dependent factors, such as functional impairment 
and multimorbidity.  
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Table 2.3. Baseline characteristics of participants, by probable or no dementia 
Characteristics 
Probable 
n=692 (%) 
None 
n=3,406 (%) p-value 
Age (years), mean (SD) 
<80  
≥80 
84 (7.0) 
167 (40.6) 
525 (59.4) 
77 (7.5) 
2,171 (78.0) 
1,235 (22.0)  
<0.0001 
Female 426 (60.5) 1,997 (56.9) 0.0002 
Race/ethnicity 
White 
Black 
Hispanic 
Other 
 
338 (67.6) 
212 (12.4) 
60 (12.1) 
32 (7.9) 
 
2,579 (83.6) 
609 (7.2) 
132 (5.3) 
86 (3.8) 
<0.0001 
Functional disability (needs help with)  
0 ADL 
1-2 ADLs 
3+ ADLs 
 
222 (41.4) 
164 (23.0) 
305 (35.6) 
 
2,915 (88.8) 
336 (7.8) 
155 (3.4) 
<0.0001 
Multimorbidity (multiple coexisting 
conditions)† 
0-1 
2+ 
 
 
174 (26.8) 
518 (73.2) 
 
 
1,066 (36.7) 
2,338 (63.3) 
 
<0.0001 
Has Medicaid† 193 (27.3) 382 (9.0) <0.0001 
Spouse is deceased or experienced spouse 
death in last year (2011-2017) 392 (61.6) 1,408 (43.0) <0.0001 
Social network† 
0 
1-2 
3+ 
 
33 (11.4) 
281 (68.9) 
68 (19.7) 
 
211 (6.1) 
2,120 (63.5) 
1,027 (30.4) 
<0.0001 
Lives alone† 204 (32.1) 1,162 (28.7) 0.0004 
Participation in social events (in last month)† 
Church attendance 
Club meetings, classes, or organized activities 
Enjoyment activities (movie, dinner, 
gambling) 
Visited family or friends 
 
289 (43.3) 
112 (16.3) 
338 (52.9) 
 
506 (74.9) 
 
2,091 (58.6) 
1,462 (41.7) 
2,715 (83.0) 
 
3,018 (90.0) 
 
 
<0.0001 
* Based on weighted population estimates 
† With some missing values: multimorbidity (probable n=0; none n=2), Medicaid (probable n=41; none 
n=53), social network (probable n=310; none n=48), live alone (probable n=2; none n=13), church 
attendance (probable n=3; none n=0), club meetings, classes, or organized activities (probable n=3; none 
n=1), enjoyment activities (probable n=1; none n=2), visited family or friends (probable n=3; none n=0) 
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Table 2.4. Association between social support predictors and time to institutionalization by 
cognitive impairment groups (probable and no dementia) 
 
Adjusted sub Hazard Ratio  
[95% Confidence Interval] 
Social support 
Probable 
dementia p-value No dementia p-value 
Spouse is deceased or experienced spouse 
death in last year (2011-2017)  
(yes vs. no [reference])  
 
 
0.8 [0.6, 1.1] 
 
 
0.18 
 
 
1.5 [1.2, 1.9] 
 
 
0.002 
Social network (0 vs. 3+ [reference])  2.1 [0.9, 4.7]  0.08 1.8 [1.2, 2.9] 0.01 
Lives alone (yes vs. no [reference]) 1.7 [1.2, 2.4] 0.002 2.2 [1.8, 2.8] <0.0001 
Church attendance (yes vs. no [reference])  1.0 [0.8, 1.4] 0.78 0.9 [0.7, 1.1] 0.28 
Club meetings, classes, or organized 
meetings (yes vs. no [reference]) 
 
1.2 [0.8, 1.8] 
 
0.37 
 
0.8 [0.6, 1.0] 
 
0.05 
Enjoyment activities (movie, dinner,  
gambling) (yes vs. no [reference]) 
 
1.0 [0.8, 1.4] 
 
0.83 
 
0.6 [0.4, 0.8] 
 
<0.0001 
Visited family or friends  
(yes vs. no [reference]) 
 
1.2 [0.8, 1.7] 
 
0.35 
 
0.5 [0.4, 0.7] 
 
<0.0001 
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Table 2.5 Association between social support predictors and time to institutionalization by 
cognitive impairment (interaction)  
Social support 
Adjusted sub 
Hazard Ratio 
[95% Confidence 
Interval] for 
probable vs. no 
dementia group p-value 
Spouse death (2011-2017] (yes vs. no [reference]) 
Model 1 
Model 2 
 
1.1 [0.9, 1.4] 
0.5 [0.4, 0.8] 
 
0.18 
0.002 
Social network (0 vs. 3+ [reference]) 
Model 1 
Model 2 
 
1.8 [1.2, 2.5] 
1.2 [0.4, 2.9] 
 
0.27 
0.77 
Live alone (yes vs. no [reference]) 
Model 1 
Model 2 
 
1.9 [1.6, 2.2] 
0.8 [0.5, 1.1] 
 
<0.0001 
0.17 
Church attendance (yes vs. no [reference]) 
Model 1 
Model 2 
 
0.9 [0.8, 1.1] 
0.9 [0.7, 1.1] 
 
0.35 
0.28 
Club meetings, organized activities (yes vs. no [reference]) 
Model 1 
Model 2 
 
0.9 [0.7, 1.0] 
1.5 [1.0, 2.4] 
 
0.13 
0.07 
Enjoyment activities (movie, dinner, gambling) (yes vs. no 
[reference]) 
Model 1 
Model 2 
 
 
0.7 [0.6, 0.9] 
1.8 [1.3, 2.9] 
 
 
0.001 
0.004 
Visited family or friends (yes vs. no [reference]) 
Model 1 
Model 2 
 
0.7 [0.6, 0.9] 
2.2 [1.4, 3.5] 
 
0.006 
0.001 
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Figure 2.2 Sequence of residential transitions*, institutionalization, and death between (a) older 
adults with probable dementia and (b) no dementia in a longitudinal, nationally representative 
study of older adults from 2011-2017 
(a) Older adults with probable dementia   
   
 
 
 
 
 
 
 
 
 
 
 
 
(b) Older adults with no dementia  
*Percentages in the figure refer to the percent of participants who transitioned to each residential setting from respective residential settings in 
the previous year 
NH Nursing home; RCFE Residential care facility for the elderly 
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Chapter 3: Home health and hospice service use at the end-of-life among community-
dwelling older adults with dementia 
Introduction  
Dementia is a progressive, neurodegenerative condition that may manifest with a wide 
range of symptoms including impaired memory and difficulty with other tasks such as language, 
motor activity, object recognition, and disturbed executive function. The public health impact of 
the various forms of dementia, including Alzheimer’s disease, is a result of both their increasing 
prevalence and the long duration of illness that is spent in a state of disability and dependence 
prior to death.1 These characteristics have profound financial implications for healthcare and 
insurance systems, with annual U.S. cost estimates attributed to dementia ranging from $157 
billion to $215 billion.2  
Nursing home placement often occurs as the disease progresses and a higher level of care 
than can be provided in the home is needed. In the early 2000s, almost two-thirds of dementia-
related deaths occurred in the nursing home.3 However, this proportion has decreased by 
approximately 20% in the past fifteen years with a corresponding increase in the proportion of 
persons with dementia (PWD) dying at home.1,4 This shift reflects most older adults’ preference 
to age-in-place at home.5 In 2015, about two-thirds of PWD were living in community settings 
and not in acute care, post-acute care, or a nursing home.6 Community living has been supported 
by the Supreme Court’s Olmstead decision that mandated states to provide community-based 
services for people with disabilities and section 1915c of the Social Security Act, which 
expanded long term care (LTC) options for eligible individuals.7,8  
In order to live and die in the home, PWD rely heavily on informal, unpaid caregivers 
(CGs), social support, and formal services (e.g. home and community-based services, home 
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health, and hospice care agencies). Social support and formal services provide social care 
services, medications and symptom management, and appropriate equipment and home 
adaptations.9 Previous studies of formal service use by PWD have focused on the impact of 
hospice care in the nursing home setting on symptom management, satisfaction, and quality of 
life.10,11 Studies of hospice care delivered in the home setting found that PWD who received 
hospice care were more likely to have adequate pain control, were satisfied with the care 
provided, and die in their location of choice (i.e. they are less likely to die in hospital and more 
likely to die at home).11,12 Home health service use by PWD has been less explored in the 
literature. One study that examined longitudinal home health service use found home health 
service utilization increased 25% over four years and use was associated with being female, 
worse function, presence of depressive symptoms, and not living with a spouse.13  
Additional quality metrics at the end-of-life include ensuring that a person’s physical, 
emotional, and spiritual needs are met; the person’s personal choices are honored; and the person 
and their families are supported.14,15 These metrics strive to meet the national “Triple Aim” of 
better care experience, healthier populations, and more affordable care.16 In order to meet PWD 
needs, the appropriate and necessary services and support need to be available and accessible. 
Thus, the purpose of this paper is to examine formal service use, specifically home health and 
hospice services, in the last year of life for community-dwelling PWD who died at home. We 
hope to identify characteristics of PWD that could benefit from formal services and support and 
the long-term care service elements that potentially preserve the PWD’s ability to stay and die in 
the home. This paper will describe patterns of formal service use and precipitating causes for the 
services, which have not been described before. In order to understand the unique contribution of 
dementia to the use of home health and hospice service use, we will use participants with no 
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dementia as a comparison group and also describe their patterns of formal service use and 
precipitating causes.  
Methods  
Data source and study cohort 
The National Health and Aging Trends Study (NHATS) is a nationally representative 
ongoing, longitudinal survey of U.S. adults age 65 years and older that started in 2011 and which 
has been linked to Medicare claims.17 Annual in-person interviews with survey participants or 
proxy respondents provide detailed information on participant’s physical and cognitive capacity; 
functional ability; economic status; social, physical, and technological environment; and 
participation in valued activities. Proxy respondents were used when survey participants were 
unable to complete the survey.18  
In 2011, 8,245 participants were enrolled in NHATS. For this study, we only included 
participants who died in the home setting between 2011 and 2014 and who were classified as 
having probable dementia or no dementia in the survey assessment prior to death. We used the 
2011 to 2014 time period because Medicare Part A and Part B claims data (home health and 
hospice claim files) were only available for these four years matched to NHATS participants. We 
excluded participants with any breaks in their Medicare Part A and Part B fee-for-service 
coverage and participants who passed away in any setting other than the home (e.g. hospital, in 
transit, or nursing home). We obtained dates of death from Medicare enrollment files. Home 
settings included private residences; retirement communities or senior housing communities; 
mobile homes, and religious group quarters. We determined residential status at time of death for 
each NHATS round using the Tracker file (that includes all persons ever sampled for NHATS) 
and the Sample Persons file (responses from community-dwelling survey participants and staff 
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persons for institutionalized survey participants [Facility Questionnaire]). Dementia 
classification was determined via a derived variable that reflected three levels of cognitive 
impairment – probable dementia, possible dementia, or no dementia – based upon a combination 
of information that included self-reported physician diagnosis of dementia, a score on the AD8 
Dementia Screening Interview from proxy respondents, and a cognition battery on memory, 
orientation, and executive function.19 We chose to focus our analysis on participants with 
probable dementia and participants with no dementia and thus, excluded participants with 
possible dementia. As a result, our study sample consisted of 454 community-dwelling 
participants (226 participants with probable dementia and 228 participants with no dementia) 
who died at home between 2011 and 2014 and who had continuous fee-for-service Medicare 
claims in the one year prior to death.  
Measures 
We determined patterns of home health and hospice use by grouping participants based 
on the type of claims in the one year prior to death: (i) both home health and hospice claims; (ii) 
home health claims only; (iii) hospice claims only; (iv) no home health or hospice claims. We 
compared patterns of home health and hospice use between participants with probable dementia 
(referred to as “dementia” going forward) and participants with no dementia. We examined the 
primary diagnosis for each home health and hospice claim and categorized the primary diagnoses 
using ICD-9 coding algorithms (Deyo’s [Charlson comorbidities], Elixhauser comorbidities, and 
previously published literature on coding of dementia, rehabilitation needs, and chronic 
nonhealing wounds).20–23  
Beneficiaries usually receive either home health or hospice services. Home health care is 
paid for by Medicare in 60-day episodes while the hospice benefit period is 90-days.24 In order to 
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compare home health and hospice service use for this study, we used the number of days that the 
participant received either home health or hospice services (formal service use). In determining 
the number of days of formal service use, we also assessed the number of days between death 
and when home health or hospice service was initiated (service initiation). We compared the 
length of formal service use (average and median in days); initiation of hospice use within three 
days or one week prior to death in participants who used hospice (yes/no); and number of total 
transitions (i.e. switches) between home health and hospice use. We relied on the median length 
of formal service use for our interpretations as the distributions of formal service use was not 
normally distributed and right-skewed. We chose to examine initiation of hospice use within 
three days and one week prior to death as the domain of care of imminently dying has been 
identified as a gap where more objective quality measures are needed. Yet, official quality 
measures for this domain have not yet been officially endorsed by the National Quality Forum, 
the American Academy of Hospice and Palliative Medicine and the Hospice and Palliative 
Nurses Association.14,25  
Other variables. Sociodemographic characteristics included age (<80 or ≥80 years), 
gender (male/female), race/ethnicity (white, black, Hispanic, and other), education (did not finish 
high school, high school graduate, associate degree/some college; bachelor’s degree, advanced 
degree), income, functional disability, multimorbidity, Medicaid enrollment (yes/no in the year 
prior to death), and self-reported hospitalization (yes/no). Individual income was an average of 
values provided in 2011 and 2013. Functional disability, multimorbidity, Medicaid enrollment, 
and hospitalization were assessed in the survey assessment prior to death. Functional disability 
was a derived variable of requiring assistance with activities of daily living (ADLs) (zero to two 
ADLs and three or more ADLs). ADLs included needing assistance with eating; bathing; 
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toileting; dressing; going outdoors; moving inside one’s home; and transferring in and out of 
bed. Multimorbidity was a derived, categorical variable reflecting the number of self-reported 
doctor diagnoses of coexisting conditions (zero or one condition; two or more conditions): heart 
attack, heart disease, high blood pressure, arthritis, osteoporosis, diabetes, lung disease, stroke, 
and cancer. All of the sociodemographic measures were from NHATS.  
Statistical analyses 
 We used standard descriptive statistics to summarize the baseline characteristics of the 
participants with dementia or no dementia who died at home. We used chi-squared tests of 
association (Fisher’s exact test if there were less than five observations in a group) for 
categorical variables and two-sample t-tests for continuous variables, in order to make inferences 
about observed associations between sociodemographic characteristics in participants classified 
with dementia and participants classified with no dementia.26  
Results 
Participant characteristics 
454 NHATS participants died at home between 2011 and 2014. Baseline characteristics 
of the total sample included a mean age of 84.6 years (standard deviation [SD] 7.8), 54% female, 
70% white, 18% having finished college, 64% needing help with three or more ADLs, 84% 
having two or more coexisting conditions, 20% enrolled in Medicaid, and 48% having at least 
one hospitalization in the one year prior to death (Table 3.1).  
Of the 454 NHATS participants, 226 participants were classified with dementia and 228 
participants were classified with no dementia. The two groups were different in most of their 
baseline characteristics, except for multimorbidity and hospitalization. Participants with 
dementia were older than participants with no dementia (mean 87.1 years [SD 7.0] vs. 82.1 years 
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[SD 7.8]), predominantly female (61% vs. 48%), were less white (60% were white vs. 80%), did 
not finish high school (48% vs. 25%), had more folks with income less than $14,000 (42% vs. 
30%), required more assistance with three or more ADLs (80% vs. 49%), and received financial 
assistance from Medicaid (27% vs. 14%) (Table 3.1).  
Formal service use  
Home health and hospice service use was different between participants with dementia 
and participants with no dementia (Figure 3.1). More participants with dementia utilized home 
health and hospice services in all three claim combination groups than participants with no 
dementia: (i) presence of both home health and hospice claims (31% vs. 22%); (ii) home health 
claims only (24% vs. 21%); and (iii) hospice claims only (24% vs. 16%) (p<.0001 for all 
combination groups). Analogously, a greater proportion of participants with no dementia did not 
utilize any home health and hospice services compared with participants with dementia (41% vs. 
21%). 
Length of service use, service initiation, and primary diagnosis related to service 
initiation for participants with only one home health or hospice claim. 58% of participants with 
dementia and 63% of participants with no dementia had only one claim for home health care 
during the last year of life. 22% of participants with dementia had two home health care episodes 
(vs. 31% of participants with no dementia) and 15% had three home health care episodes (vs. 6% 
of participants with no dementia). For one single claim of continuous care, the average number 
of home health formal service use was 118 days (SD 107, median 80) and 86 days (SD 94, 
median 60) for participants with dementia and participants with no dementia, respectively (Table 
3.2). Home health services were initiated on average 222 days (median 169) prior to death for 
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participants with dementia. In comparison, home health services were initiated on average 170 
days (median 134) prior to death for participants with no dementia. 
Table 3.3 lists the top primary diagnoses found for participants with home health or 
hospice claims. In participants with dementia, the most common primary and secondary 
diagnoses for home health claims were wounds/pressure ulcers, which also included diabetic foot 
ulcers, surgical wounds and infections, and arterial/venous ulcers (n=14, 16% for both primary 
and secondary diagnoses). The second most common primary diagnosis was congestive heart 
failure (n=10, 12%), which was the most common primary diagnosis in participants with no 
dementia (n=13, 19%). In participants with no dementia, the second most common primary 
diagnosis was continued care after an initial treatment or surgery (n=7, 10%). All participants 
with home health claims, regardless of cognitive impairment, had multiple, additional diagnoses 
associated with each episode. In comparison, over half of the participants with hospice claims 
did not have any additional diagnosis (n=38, 69% in participants with dementia and n=25, 66% 
in participants with no dementia). The most common secondary diagnosis for participants with 
no dementia was gait abnormality (n=9, 13%). Uncomplicated hypertension was the most 
common tertiary diagnosis for both participants with dementia and participants with no dementia 
(n=13, 15% and n=7, 10%, respectively).  
Ninety-eight percent of both participants with dementia and no dementia had only one 
hospice claim (episode) in the last year of life. The average number of days receiving hospice 
care for one single, continuous claim (episode) was 99 days (SD 132, median 13.5) and 38 days 
(SD 71, median 12) for participants with dementia and no dementia, respectively (Table 3.2). 
Hospice services were initiated on average about four months prior to death (median 13) for 
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participants with dementia. In contrast, for participants with no dementia, hospice services were 
initiated on average about a month and a half prior to death (median 10). 
The top three primary diagnoses for hospice claims in participants with dementia were 
dementia (n=18, 33%), malignancies, including lymphoma and leukemia (n=10, 19%), and 
debility and failure to thrive (n=7, 15%). The top three primary diagnoses for people with no 
dementia were malignancies (n=17, 46%), chronic pulmonary disease (n=4, 11%), and 
congestive heart failure and cerebrovascular disease (n=3, both 8%). Most participants with 
hospice claims did not have any additional diagnoses related to their claims (n=37, 69% for 
participants with dementia and n=24, 65% for participants with no dementia).  
Transitions (i.e. switches) between home health and hospice use – length of service use 
and primary diagnosis related to service initiation for participants with multiple home health or 
hospice claims. 58% of participants with dementia had two claims (vs. 66% of participants with 
no dementia), 25% had three claims (vs. 30% of participants with no dementia), 13% had four 
claims (vs. 4% of participants with no dementia), and 4% had five or more claims (vs. 0% in 
participants with no dementia). The percentages of total claims were not different between 
participants with dementia and participants with no dementia, likely due to small numbers, but 
are reported here for descriptive purposes. The majority of the participants had multiple home 
health service claims while only four participants (3%) had more than one hospice claim. For 
participants with both home health and hospice service claims and with dementia, the average 
number of days for all combined episodes was 172 days (SD 122), median 145 days; 127 days 
(SD 109), median 79 days for home health service use specifically; and 51 days (SD 78), median 
12 days for hospice service use specifically. In contrast, participants with no dementia received 
on average for all combined episodes 90 days (SD 75), median 64 days; 73 days (SD 72), median 
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46 days for home health service use specifically; and 17 days (SD 23), median 8 days for hospice 
service use specifically.  
Only five of the total participants (4%) with both home health and hospice service claims 
regardless of cognitive impairment received home health as their final service prior to death 
(Table 3.3). Primary diagnoses for these five participants ranged from debility and failure to 
thrive (n=2, 2% in both participants with dementia and participants with no dementia) to 
neurological deficiency, malignancy, and chronic pulmonary disease. In participants who 
received hospice service prior to death, the most common primary diagnosis was malignancy in 
both participants with dementia (n=10, 14%) and participants with no dementia (n=18, 36%). 
The second most common diagnoses in participants with dementia were dementia, debility and 
failure to thrive, and congestive heart failure (n=7 for all three diagnoses, 10%). The second most 
common diagnosis in participants with no dementia was congestive heart failure (n=13, 26%).  
Discussion 
We found that home health and hospice service use was different between people who 
died at home with dementia and without dementia. Participants with dementia who received only 
one type of formal service use (either home health or hospice) in the last year of life had few 
(one claim/episode) but long interactions (in number of days) with formal services. The median 
number of formal service days (length of stay) for any home health and hospice service episode 
for these participants was around 80 days and 12 days, respectively. In addition, home health and 
hospice services were initiated around 170 days and 12 days, respectively (median) prior to 
death. 
The median number of formal service days was similar between participants who 
received one type of formal service use and participants who received both home health and 
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hospice services (median of 79 home health days and 12 hospice days). When home health and 
hospice service days were combined, participants who received both services spent almost half a 
year (median of 145 days) utilizing formal services. For hospice services specifically, 38% of all 
hospice service users received hospice services for seven or fewer days. These findings indicate 
that hospice was initiated within the last two weeks of life for half of our study population and 
from a quality improvement perspective, participants with dementia could potentially have 
benefitted from earlier initiation of hospice services. These findings agree with a 2014 
examination of hospice length of stay done by the Alzheimer’s Association.1 
Current Centers for Medicare and Medicaid Services (CMS) guidelines for hospice 
eligibility for people with dementia include Stage 7C or beyond on the Functional Assessment 
Scale (FAST) for Alzheimer’s Type Dementia and one or more of the following conditions: 
aspiration pneumonia, pyelonephritis, septicemia, multiple pressure ulcers, recurrent fever, any 
other significant clinical condition that suggests a limited prognosis, and inability to maintain 
sufficient fluid and calorie intake in the past six months.27,28 Our review of Medicare claims and 
the primary diagnosis for service initiation confirmed that participants with dementia had a 
variety of significant clinical conditions, pressure ulcers, and coexisting conditions that may 
make them eligible for earlier initiation of hospice services. Combined with our finding that only 
12% of participants with hospice claims had dementia listed as their primary diagnosis, our study 
confirmed that the clinical profile of these participants is complicated with multiple coexisting 
conditions and complex medical needs. Home health and hospice claims showed that participants 
required help with wound care, had multiple coexisting conditions such as congestive heart 
failure, diabetes, and malignancies (cancer), and were frail. This health profile was different 
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from participants without dementia, whose needs were related to malignancies, chronic 
pulmonary disease, congestive heart failure, and post-surgical care. 
We acknowledge some limitations of our study, many of which are related to reliance on 
administrative claims. For this study, we did not examine Medicare claims for palliative care 
services; services related to symptom management, such as reducing pain and discomfort. 
Palliative care may be initiated earlier than hospice care and may alter patterns of formal service 
use. Another limitation is that we analyzed only home health and hospice claims of participants. 
Future work could examine all claims (inpatient, outpatient) in order to obtain a more detailed 
picture of study participants’ use of formal services. In addition, family and unpaid caregivers 
provide substantial assistance to PWD.29 Information on informal caregivers in the linked 
National Study of Caregiving study could provide a more complete picture of services and 
support that community-dwelling PWD utilize at the end-of-life.  
Efforts to identify prognostic indicators for mortality in PWD have had mixed success and in 
turn, guidelines to determine hospice eligibility have not accurately or reliably predicted 6-month 
life expectancy.30–32 This examination of home health and hospice service use has shown that the 
health profile of community-dwelling older adults with dementia who die at home is 
complicated, different from people without dementia, and requires consideration of complex 
medical needs. The criteria for hospice eligibility in community settings may need to be 
reexamined in order to better reflect the complicated picture of PWD who die at home. Thus, 
ensuring adequate and appropriate support is available to both PWD and their families, personal 
needs are met, and a better care experience is achieved. 
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Table 3.1 Participant characteristics  
 
Total sample  
n=454 (%) 
Cognitive Impairment p-value 
for 
probable 
dementia 
vs. no 
dementia 
Probable 
dementia 
n=226 (%) 
No 
dementia 
n=228 (%) 
Age (years), mean (SD) 
<80 
80+ 
84.6 (7.8) 
222 (48.9) 
232 (51.1) 
87.1 (7.0) 
77 (34.1) 
149 (65.9) 
82.1 (7.8) 
145 (63.6) 
83 (36.4) 
<.001 
Female 246 (54.2) 138 (61.0) 108 (47.4) .003 
Race/ethnicity 
White 
Black 
Hispanic  
Other 
 
319 (70.3) 
100 (22.0) 
21 (4.6) 
14 (3.1) 
 
136 (60.2) 
71 (31.4) 
14 (6.2) 
5 (2.2) 
 
183 (80.3) 
29 (12.7) 
7 (3.1) 
9 (4.0) 
<.001 
Education 
Did not finish HS 
HS graduate 
Associate’s/Some college 
Bachelor’s degree 
Advanced degree 
n=447 
162 (36.2) 
113 (25.3) 
93 (20.8) 
49 (11.0) 
30 (6.7) 
n=223 
106 (47.5) 
55 (24.7) 
33 (14.8) 
19 (8.5) 
10 (4.5) 
n=224 
56 (25.0) 
58 (25.9) 
60 (26.8) 
30 (13.4) 
20 (8.9) 
<.001 
Income 
<$14,000 
$14,000-$21,999 
$22,000-$35,999 
$36,000-$48,999 
³$49,000 
n=271 
97 (35.8) 
60 (22.1) 
50 (18.4) 
18 (6.6) 
46 (17.0) 
n=128 
54 (42.2) 
30 (23.4) 
25 (19.5) 
7 (5.5) 
12 (9.4) 
n=143 
43 (30.0) 
30 (20.1) 
25 (17.5) 
11 (7.7) 
34 (23.8) 
.02 
Functional disability, need 
assist 
0-2 ADLs  
3+ ADLs 
 
 
163 (35.9) 
291 (64.1) 
 
 
46 (20.3) 
180 (79.7) 
 
 
117 (51.3) 
111 (48.7) 
 
 
<.001 
Multimorbidity 
0-1 conditions 
2+ conditions 
 
75 (16.5) 
379 (83.5) 
 
40 (17.7) 
186 (82.3) 
 
35 (15.4) 
193 (84.6) 
.50 
Medicaid enrollment*  
(yes)  
n=441 
91 (20.6) 
n=221 
60 (27.2) 
n=220 
31 (14.1)  .001 
Hospitalization in the one 
year prior to death (yes) 
n=448 
215 (48.0) 
n=224 
115 (51.3) 
n=224 
100 (44.6) .16 
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Table 3.2 Characteristics of home health and hospice service use in the last year of life by 
cognitive impairment and formal service use  
 HH & Hospice  HH only  Hospice only  
 
Prob 
dem 
n=69 
No dem 
n=50 
p-
value 
Prob 
dem 
n=55 
No dem 
n=48 
p-
value 
Prob 
dem 
n=54 
No dem 
n=37 
p-
value 
Formal service use 
(in days)  
 
  
Mean (SD) 
Median 
All claims        
178 (122) 
145 
90 (75) 
63 
<.001       
HH        
127 (109) 
79 
73 (72) 
46 <.001 
118 (107) 
80 
86 (94) 
60 .11 
   
Hospice        
51 (78) 
12 
17 (23) 
8 <.001 
   99 (132) 
13.5 
38 (71) 
12 .01 
Service initiation 
(in days), for each 
individual claim 
 
 
 
Mean (SD)  
Median 
All claims        
n=183 
184 (219) 
103 
n=119 
102 (117) 
53 
<.001 
      
HH        
n=109 
265 (234) 
193 
n=69 
159 (120) 
130 
<.001 
n=86 
222 (195) 
169 
n=69 
170 (148) 
134 
.07 
   
Hospice        
n=74 
66 (122) 
12 
n=50 
22 (42) 
8 
.02 
   n=55 
123 (188) 
13 
n=38 
46 (116) 
10 
.03 
Hospice initiation 
(in days), n (%) 
         
Within last 3d of 
life 
22 (32) 16 (32) .98    8 (15) 8 (22) .40 
Within last 7d of 
life 
29 (42) 25 (50) .39    19 (35) 15 (41) .60 
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Figure 3.1 Sample derivation 
 
 
 
Persons who died at home (NHATS Round1-4) 
(n=454) 
Persons with probable dementia 
in previous round prior to death 
(n=226, 42%) 
Home 
health 
and 
hospice 
claims 
(n=69, 
31%) 
Home 
health 
claims 
only 
(n=55, 
24%) 
Home 
health 
and 
hospice 
claims  
(n=50, 
22%) 
Persons with no dementia 
prior to death  
(n=228, 42%) 
Hospice 
claims 
only 
(n=37, 
16%) 
No home 
health or 
hospice 
claims 
(n=93, 
41%) 
Home 
health 
claims 
only 
(n=48, 
21%) 
Hospice 
claims 
only 
(n=54, 
24%) 
No home 
health or 
hospice 
claims 
(n=48, 
21%) 
  62 
Chapter 4: Care coordination for people with dementia and their informal caregivers: Key 
components, workforce implications, and implementation considerations going forward 
Anna Oh, Wendy Max, Caroline Stephens, Alexander Smith, Christine Ritchie 
 
Abstract 
Existing researchers advocate for the redesign of existing delivery systems of care for people 
with dementia and reimbursement systems to meet the unique care needs of community-dwelling 
PWDs and their informal, unpaid caregivers. This article reviews the way in which best practices 
are being executed in seven redesigned dementia care coordination programs, identifies 
facilitators and barriers to delivering dementia care using an implementation framework, and 
discusses implementation considerations as health systems initiate partnerships with community-
based resources and primary care practices. This review lends support to the wide dissemination 
of these collaborative dementia care coordination programs by discussing lessons learned from 
existing programs and steps needed going forward.  
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Introduction 
In the U.S. alone, an estimated 5.7 million Americans have Alzheimer’s disease (AD) 
and 5.5 million of these people are 65 years and older.1 In 2011, an estimated 3.6 million older 
adults with dementia were living in residential, community settings. Thirty percent of these 
adults received help from three or more informal, unpaid caregivers (CGs), which included 
family members, neighbors, and community members.2 These estimates come from the National 
Health and Aging Trends Study, a nationally representative survey of Medicare beneficiaries. As 
AD and its associated symptoms of impaired memory, difficulty with language, motor activity, 
object recognition, and disturbed executive function intensify, the person with dementia (PWD) 
grows increasingly reliant on informal CGs to step in and make treatment and economic 
decisions. In addition, the PWD relies on formal, paid long-term care services, which includes 
adult day centers, home health, and hospice among others, for assistance with daily activities and 
health maintenance.3  
Annual estimates of the monetary costs of dementia in the U.S. range from $159 billion 
to $215 billion.4 Thus, the Centers for Medicare and Medicaid Services has supported innovative 
demonstration projects to assist PWDs and their CGs in community settings, reduce costs, and 
improve healthcare quality.5,6 Care coordination, the deliberate planning and organization of 
patient care activities among the PWD, CG, and a multidisciplinary care team, facilitates the 
delivery of healthcare services and is the main intervention in these demonstration projects.7,8 
Randomized controlled trials of dementia care coordination programs have shown 
delayed transitions out of the home into nursing homes, decreased unmet needs in both the PWD 
and informal CGs, and improved quality of care.9–18 While a cure for AD and related dementias 
remains elusive, current researchers advocate for the redesign of existing delivery systems of 
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care for PWDs and reimbursement systems to meet the unique care needs of community-
dwelling PWDs and their informal CGs.19–21  
A proposed model of collaborative dementia care includes, at a minimum, continuous 
monitoring and assessment; an ongoing care plan; medication management; psychosocial 
interventions; self-management by the informal CG; treatment of conditions related to dementia; 
and care coordination. Accompanying activities include but are not limited to making a formal 
diagnosis of dementia; discussing goals of care, tracking outcomes, and adjusting goals as 
needed; considering cognition enhancing drugs; assessing for psychoactive side effects of 
prescription and nonprescription medications; providing referrals to relevant community support 
services; teaching informal CGs how to identify and manage problem behaviors in the PWD; and 
managing a PWD’s coexisting conditions concurrently with the specific signs and symptoms of 
their dementia.  
Researchers have previously identified facilitators (enhancing attributes of a program or 
environment) and barriers (obstructing attributes) to the delivery of collaborative dementia 
care.19–21 Facilitators include strong, existing evidence-based knowledge of best-practice 
dementia care; desire of providers and health care systems to provide high-quality dementia care 
that supports and improves PWD and informal CG outcomes; increasingly complicated needs of 
PWDs; and incremental changes to billing codes that support chronic care management.  Barriers 
include the high cost of necessary practice redesign, limited evidence of cost-effectiveness, 
financial sustainability, and competition with other worthy quality improvement efforts. 
Implementation research attempts to solve problems related to implementation through a 
scientific inquiry into the questions and processes of implementation.22 Implementation research 
can guide collaborative dementia care (i.e. care coordination) program development, execution, 
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evaluation, modification, and dissemination. Practically, implementation research and its 
frameworks can help primary care practices incorporate care coordination for PWDs into their 
current practices by identifying either an existing program as a consulting service or the 
appropriate key individuals, components, and activities that best fit their specific practice 
environment.  
The Consolidated Framework for Implementation Research (CFIR) is one such 
framework that uses standardized language to define unique components of a program or 
intervention and the environment in which the program or intervention resides, guide 
assessments of program or intervention implementation and evaluation, and identify key 
audiences, stakeholders, and implementation processes.23,24 CFIR consolidated nineteen different 
theories related to dissemination, innovation, organizational change, implementation, knowledge 
translation, and research uptake of program or intervention implementation.24 CFIR is organized 
across five major domains: program or intervention characteristics, inner setting, outer setting, 
characteristics of the individuals involved, and the process by which the program or intervention 
implementation is accomplished (Table 4.1). CFIR’s five domains acknowledge the multi-level 
interactions that influence the implementation process and implementation effectiveness.24 
The first domain in CFIR, program characteristics, is related to the characteristics of the 
care coordination program. Programs have core components that need to be adapted to each 
unique environment in order to achieve a good fit and accomplish implementation. The second 
and third domains in CFIR, inner and outer settings, depend on the implementation context. The 
inner setting traditionally refers to the structural characteristics, networks, and cultural climate 
(perception and fit of the norms, values, assumptions of the implementing organization with the 
norms, values, and assumptions of the involved individuals within the program). The outer 
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setting includes the economic, political, and social context within which the program and 
implementing organization resides. The fourth domain refers to the individuals involved with the 
program and their knowledge, beliefs, skills, and mindsets. The fifth and last domain is the 
implementation process, i.e. the active change process and individuals required to accomplish 
implementation.  
Methods 
A previously published Cochrane systematic review initially identified four U.S.-based 
dementia care coordination programs.8 Two programs were implemented in the 1990s while the 
other two programs were implemented in the 2000s. This review identified three additional 
dementia care coordination programs: two which were implemented in the late 2000s and one in 
the mid 2010s. Results for these additional programs were published after the publication of the 
Cochrane review, using the Cochrane review’s inclusion criteria and definition of care 
coordination (“any…intervention delivered in the community predominantly focuses on the 
planning and coordination of care required to meet the identified needs of the person with 
dementia”). Inclusion criteria for this review included English language publications of 
randomized controlled trials where the intervention is a case management (care coordination) 
program in the U.S.; program enrolling both patients with Alzheimer’s disease or related 
dementias living in the community and their informal CGs; and program’s use of a care 
coordinator. Programs were excluded if the intervention focused solely on informal CGs, no care 
coordinator was present, or if patients with Alzheimer’s disease or related dementia were a 
subgroup of a larger study population of Medicare beneficiaries with chronic illnesses (e.g. 
Medicare Coordinated Care Demonstration projects). Next, we searched PubMed from database 
inception through February 2019 for peer-reviewed publications for each program based on the 
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name of each program’s primary investigator. Ninety-three articles were found and reviewed. 
Due to the heterogeneity of the programs, we used a narrative literature review approach for this 
article to describe the unique environments, processes, and implementation outcomes (intentional 
actions to deliver care coordination) of the seven programs. We used CFIR to examine dementia 
care coordination programs in a way not done before. Using CFIR, we identify implementation-
related constructs particular to ongoing and completed dementia care coordination programs.23,24 
We summarize from these constructs how essential practices (i.e. core components) identified in 
previous studies were executed in seven dementia care coordination programs. Next, we identify 
facilitators and barriers to delivering dementia care in these programs and provide 
implementation considerations as health systems initiate linkages with community-based 
resources. Exhibit 1 summarizes the characteristics of the seven dementia care coordination 
models. 
Key individuals, core components and activities of observed dementia care coordination 
programs  
The effort to redesign delivery systems of dementia care is motivated by the desire to 
help the PWD and informal CG, improve the quality of dementia care based on evidence-based 
management guidelines, and support the crucial link between health care systems and 
community resources.19,21,25,26 Our review of dementia care coordination programs found three 
main components essential to the delivery of collaborative dementia care: (i) a team-based, 
coordinated approach to care; (ii) an on-going long-term assessment, monitoring, and 
management of PWD and informal CG needs (a dyadic approach); (iii) critical partnerships 
between other providers, healthcare systems and community-based resources.   
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Care coordinator and the multidisciplinary, collaborative care coordination team 
Care coordinators and the multidisciplinary, collaborative care coordination team are core 
components of the program. They provided the dyad with emotional support, self-management 
tools, and access to psychosocial interventions. In addition, they supported the PWD/informal 
CG dyad directly by coordinating care in a complex healthcare system.  
Care coordinators included either an individual or a combination of nurses, social 
workers, advanced practice nurses, and lay health workers. Programs chose the type of care 
coordinator based on their clinical background and skills, program purpose, and functional 
features of the program: using nurses for medical-related needs; social workers for non-medical, 
case management needs; nurse practitioners for their ability to start, prescribe, adjust, and titrate 
medications; and non-clinical lay health workers for monitoring and follow-up of less-
complicated PWD/informal CG dyads.27–30 Programs developed specific protocols that enhanced 
the care coordinator’s existing knowledge of dementia care and guided care coordinators in their 
roles and responsibilities.30,31 For non-clinical staff, programs developed didactic training 
modules comprised of lectures, assigned readings, and clinical observations, and required 
ongoing, rigorous training and weekly check-ins with the care coordination team.14,29,32 Some of 
the programs employed their own care coordinators while other programs utilized care 
coordinators in partnering with community organizations, like the local-chapter of the 
Alzheimer’s Association, Home Care Group, or Jewish Community Services.5,11–14,16,31,33–35 
The multidisciplinary, collaborative care coordination team consisted of the care 
coordinator, nurses, social workers, medical assistants, non-clinical lay health workers, 
community agency care managers, geriatricians, geriatric psychiatrists, and social psychologists. 
Through frequent communication (i.e. weekly or biweekly in-person meetings or conference 
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calls), the care team exchanged information both within the team and with specialty and primary 
care providers; assessed and addressed each dyad’s unique care needs; and facilitated the optimal 
delivery and availability of integrated health care activities.15–17,29,30,36,37 Some of the care 
programs provided their own psychosocial interventions such as individualized mental health 
and counseling services, support groups, and education and training for PWDs and informal 
CGs.16–18,31,38,39 All seven programs had their care coordinators or a member of the collaborative 
care team available as needed, with 24-hour access available in three programs.12,14,16,31  
Continuous monitoring and assessment and ongoing care plan 
Care coordination programs continuously monitored and assessed the needs of the PWD 
and the informal CG either in-person or by telephone. PWD needs were related to cognitive, 
functional, behavioral, and psychological changes while CG needs were related to education, 
support, and CG health.25 The frequency of assessments ranged from bi-weekly or monthly to 
every three months, six months, or annually.9–18 This monitoring and assessment of the PWD 
included identifying treatable causes of cognitive impairment or excess disability; problem 
behaviors which include but are not restricted to aggression, agitation, confusion, repetitive 
behavior, psychosis, and sleep disturbances; adverse effects of medications and potential need 
for cognition enhancing drugs; vascular risk factors; need for formal referrals to specialty 
memory care practices; and effects from coexisting condition management.9,12–17,30,31,40 For the 
informal CG, programs monitored and assessed CG stress, burden, burnout, and overall quality 
of life.10–12,15,29,37,40–44   
Additional unique or core activities included assessments of PWDs and informal CGs in 
the home through specific home safety assessments and the use of information technology (IT) 
software to continuously monitor dyad goals and progress.5,12,17,29,35,45,46 Five programs 
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developed their own specific software; and one program has made their licensed software 
available for sale and distribution to other health systems.  
Monitoring and assessment of the PWD and informal CG informed the development and 
implementation of the ongoing care plan. Over half of the programs used unmet needs as a 
specific outcome for either both the PWD and informal CG or solely for the informal CG for 
care plan development.11–13,29,41,42 For the PWD, unmet needs included help with daily living 
functional tasks, legal and financial issues, safety, alternative living arrangements, treatment of 
neuropsychiatric and/or cognitive symptoms, and medication use. For the informal CG, unmet 
needs included education for understanding dementia, help with care tasks, emotional support, 
resource referrals, and organizing family care or alternative living arrangements.  
Four programs used quality indicators for dementia care processes in order to develop the 
care plan.12,16,28,29,47,48 These quality indicators are divided into three main domains: assessment 
and screening; counseling; and treatment. Quality indicators for the assessment and screening 
domain include screening for cognitive status, functional assessment, dementia staging, related 
conditions such as depression, delirium, and other neuropsychiatric symptoms; laboratory testing 
for other causes of mental status change. The counseling domain includes discussion of dementia 
diagnosis, prognosis, behavioral interventions for dementia-related problems, safety (i.e. 
driving), and advanced care planning (designation of a surrogate decision maker and life-
sustaining care preferences, including artificial nutrition). The treatment domain includes 
pharmacological treatments for dementia, stroke prophylaxis for vascular or mixed dementia, 
risks/benefits discussion about any new medications, and discontinuation of any medications 
associated with adverse effects.  
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Next, a majority of the care plans included the creation of action steps that responded to 
the identified PWD and informal CG needs. Programs would specify tasks to be completed, 
schedule regular follow-ups in order to monitor progress, resolve tasks, or add new tasks as 
coordination needs changed.10,14,27 One program specifically helped manage care transitions for 
the PWD, facilitating transfers to nursing homes or alternative housing as coordination needs 
changed with continuous monitoring and assessment.27  
Partnerships with primary care providers, healthcare systems, and community organizations 
The last core component of a dementia care coordination program are the critical 
partnerships between the program and other providers, healthcare systems, and community-based 
resources. Dementia care coordination programs are specialized, systems-level, team-based 
initiatives aimed at improving the quality of dementia care. Dementia care coordination 
programs complement primary care by supporting the management of the PWD’s coexisting 
conditions and risk factors and promoting access to psychosocial interventions.10,12,14,15,17,29–31 
These programs could be useful particularly in rural areas where primary care is the usual source 
of care and rural residents lack access to specialized dementia care.29 In addition, these programs 
can also help introduce discussions on goals of care, assist with advanced care planning, and 
evaluate for treatable causes of cognitive impairment or excess disability.5,12,29,42,43  
Programs obtained referrals from primary care offices and health care systems. In turn, 
programs shared care plans and provided targeted support (i.e. medication management) to assist 
primary care providers in caring for PWDs and supporting CGs.12,14,29–31 Programs established 
partnerships with community-based resources such as the Alzheimer’s Association (support 
groups), home health and social service agencies (in-home help, meals, transportation), and case 
management groups (overall resources).9,10,17,30,31,33  
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Facilitators and barriers to delivering and evaluating care coordination for PWD and 
informal CGs 
The application of CFIR to examine the implementation of care coordination programs 
and the delivery of dementia care confirmed existing facilitators and barriers and identified 
additional facilitators and barriers (Figure 4.2). We identified determinants to implementation 
(facilitators and barriers, i.e. the enhancing and obstructing attributes of the program or 
environment) within each CFIR domain and construct in order to describe how care coordination 
programs were developed and collaborative dementia care was delivered.  Several of the 
identified facilitators and barriers overlapped CFIR domains.  
Program characteristics 
The delivery of care coordination for PWDs and informal CGs was facilitated by 
characteristics of the implementing organization, use of pilot randomized controlled trials 
(RCTs), and IT software. All seven programs were based in large, mature medical centers with 
experienced research investigators (implementing organizations); six of the programs were 
internally developed. These organizations ensured that strong, existing evidence-based 
knowledge of best-practice dementia care was present in their particular program. Each program 
was unique in its geographic area. 
Implementing organizations used pilot RCTs to develop and validate study instruments 
for needs assessments and monitoring of dementia symptoms (e.g. Johns Hopkins Dementia Care 
Needs Assessment, Healthy Aging Brain Care Monitor).49,50 Pilot RCTs also validated process-
of-care quality indicators (e.g. Assessing Care of Vulnerable Elders).12,51,52 These pilot RCTs 
informed the adaptation, refinement, and transformation of three dementia care coordination 
programs over time.6,10,14–17,30  
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Medication management was crucial to the management of both disease and related and 
unrelated side effects. Almost all of the programs provided medication management as a 
coordination activity, managed either by nurse practitioners or by pharmacists.13,15,28,29,42,53 
Medication management involved reviewing medication regimens, reconciling discrepancies, 
and monitoring for outcome and side effects. Side effects may occur as a direct result of 
inappropriate use of psychoactive medications, which can directly affect the presence of 
behavioral and psychological symptoms of dementia and impact PWD safety.  
Each program also developed their own IT software. Four of the programs have 
trademarked their software and reached out to insurance providers in order to encourage support 
for value-based or bundled payments for adequate reimbursement and program 
sustainability.5,17,21,29 Primary care practices considering practice redesign of their clinical 
practices in order to incorporate dementia care coordination may consider and budget for the use 
of trademarked software from existing programs. Additional advantages of this software include 
ensuring fidelity of implementation to planned courses of action and informing process measures 
to monitor implementation and program outcomes.    
Over half of the programs utilized their experience and expertise in order to acquire 
financial support from the Centers for Medicare and Medicaid Innovation (CMMI) Health Care 
Innovation Awards. Working with CMMI encouraged program transparency and flexibility to 
make timely adjustments and modifications based on incoming data. Adjustments and 
modifications included the addition of lay health workers as care coordinator assistants, 
introduction of a self-efficacy survey for informal CGs, and modifications to inclusion criteria in 
order to aid and enhance recruitment.5,35 Two programs in particular experienced difficulties 
with attracting PWDs to be part of the program (participant recruitment).6,29,35 These 
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adjustments, modifications, and overall heterogeneity and complexity of the programs presented 
challenges for evaluators who were trying to compare the different care coordination programs.  
An additional barrier is that initial cost evaluations have shown small or null benefits and 
savings, which may be attributed to high start-up and maintenance costs.5,6,9,18,46,54. Program 
costs include salary, benefits, training of personnel, payments for services to community-based 
organizations, and other non-personnel expenses such as equipment and IT software 
maintenance. One program estimated start-up costs of around $70,000 and annual fixed costs of 
almost $25,000 (in 2002 US dollars [USD]) regardless of number of PWD/CG dyads enrolled.54 
When adjusted for inflation to 2019 USD, start-up costs and annual fixed costs would be 
approximately $100,000 and $35,000, respectively.55 To encourage other programs, two 
programs have offered their expertise in the form of consulting services and access to their IT 
software for primary care practices considering practice redesign.56,57 Implementing 
organizations have also adjusted or modified their programs to focus on a high-risk subset of 
their sample. Three programs made their care coordinator available via 24-hour telephone 
support (for emergencies) and installed an alert in the IT software if the PWD went to the 
emergency room. This targeted modification had a potential effect on utilization outcomes, 
reducing readmissions and poor outcomes during hospitalization, as has been seen in the 
Transitional Care Model for hospitalized, cognitively impaired older adults.58  
Additional research is needed into new payment mechanisms, such as a per-beneficiary-
per-month payment for comprehensive dementia care management services and incremental 
changes to billing codes for chronic care management.20 Meanwhile, ongoing research could 
focus on how capitation should be split between the dementia care coordination program, 
referring primary care providers and primary care practices, and community organizations.9,31  
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Inner and outer setting  
The seven dementia care coordination programs span almost thirty years. Yet, the context 
in which implementation takes place (i.e. theoretical basis, circumstances, or unique factors 
around a program or intervention implementation) has overall remained the same. In CFIR, the 
inner setting includes the structural, political, and cultural context through which implementation 
occurs (e.g. features within the implementing organization) while the outer setting includes the 
overall economic, political, and social context within which the program and implementing 
organization resides.24  
Collaborative dementia care and care coordination brought about significant changes 
from existing practice. New teams and the care coordinator role were created, new processes 
were instituted both with formal assessments and partnerships with community organizations. 
Yet, changes were possible due to the expertise and established maturity of the implementing 
organizations and the organization’s enduring commitment to the program. The implementing 
organizations used their own validated study instruments and IT software to identify and track 
PWD needs.27,45 All of the programs were designed to complement primary care. Most programs 
were developed with the purpose of establishing partnerships with community organizations, 
supporting the PWD and the informal CG and improving the overall quality of dementia care 
(Table 4.2).  
The main barrier to improving the delivery of dementia care in the programs was the lack 
of workforce evaluation and dissemination efforts, which provide insight into the implementation 
climate, culture, and processes. Only one program documented evidence in the peer-reviewed 
literature of interviews with staff of the care coordination team, feedback to the team, and efforts 
to address workforce stress and burnout.29 CMMI interviews of PWDs, informal CGs, and 
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program staff in the demonstration projects (a gray paper) revealed that the overall culture was 
positive and dedicated.5,6,35 PWDs and CGs were grateful to have assistance and were in need of 
education, counseling, and support.    
Another facilitator was the presence of strong communication both internally within the 
team and externally with community organizations. External ties with community organizations 
helped three of the programs find their care coordinators and all of the programs their resources 
for psychosocial interventions.12,14,30  Initially, several home health organizations did not want to 
collaborate with one of the care coordination program due to concerns about service 
duplication.59 Financial reimbursement via vouchers for home-and-community-based-services 
and alignment of study objectives with perceived unmet community needs (i.e. shared desire to 
provide high-quality dementia care that supports PWDs and informal CGs) achieved buy-in from 
these organizations. 
Interest from policymakers and the availability of short-term financial support facilitated 
the creation and ongoing support of the care coordination programs. Funding mechanisms were 
available when policymakers were interested in lowering costs and utilization: first, with Section 
9342 of the Omnibus Budget Reconciliation Act of 1986 and most recently, with the Affordable 
Care Act and the creation of the CMS Innovation Center and the Patient-Centered Outcomes 
Research Institute.5,9,35 However, additional research is needed into new payment mechanisms as 
this financial support is temporary and programs work towards long-term sustainability.    
Characteristics of the individuals involved 
The characteristics of the individuals domain examines the interplay between individuals 
and the organization within which they work and how that interplay influences individual or 
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organizational behavior change.24 This domain essentially examines the knowledge, beliefs, self-
efficacy, mindset, perceptions, and commitment of the individuals toward the organization.   
The delivery of collaborative dementia care involves multiple individuals: both the PWD 
and the informal CG (individually and as a dyad), all members of the care coordination team, 
referring primary care providers, and members of the community organizations involved in 
supporting the PWD and informal CG. More than half of the programs focused the purpose of 
their programs on the PWD and informal CG dyad: supporting the dyad; reducing informal CG 
burden; maximizing PWD function, dignity, and independence; reducing unmet needs of the 
dyad; and improving dyad health and social support.9,12,14,29–31,41 Yet, quantitative and qualitative 
feedback from the dyad was not always available in the published literature from the 
implementing organization. Dyad and team member interviews were included as part of 
evaluations of CMMI demonstration projects. PWDs and informal CGs were grateful to have 
assistance and placed high value on the program, which was not always reflected in the 
quantitative, published results. Lay health workers had prominent roles in CMMI demonstration 
projects: coordinating communication and long-term service activities, addressing social and 
non-clinical needs of participants, and providing education to PWDs and informal CGs. These 
prominent roles and the dyad’s gratitude increased the lay health worker’s commitment to the 
program.5 
Three programs assessed the knowledge, beliefs, and mindset of the referring providers 
with focus groups and surveys.29,47,60,61 Providers helped with participant recruitment and were 
actively included in care plan development. In one program, providers viewed the program as 
useful and valuable because it saved time and explored issues that had not yet been clinically 
addressed.47 Yet in another program, providers participating for nine months did not have any 
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different attitudes or perceptions about collaborative care or dementia knowledge than providers 
not participating in the program.61  
The lack of surveys to assess self-efficacy and mindset (e.g. burnout, stress) for both the 
dyad and the care coordination team is a significant barrier to our understanding of the programs. 
Over half of the programs neither included nor assessed for self-efficacy in PWDs and informal 
CGs.6,11,45 Only one program surveyed the care coordinator and other members of the care 
coordination team.29 A knowledge gap was present as self-efficacy is desired and needed among 
the dyad but was not included as part of the assessment. Additionally, workforce surveys can 
provide insight into the personal attributes of the individuals, individual stage of change, and 
individual identification with the implementing organization.   
Process  
The four essential activities to examine the implementation process common across 
programs are planning, engaging, executing, and reflecting and evaluating.24  
One facilitator of successful programs was the extensive planning and engaging that 
programs undertook. Planning included development and testing of assessment tools and 
preliminary implementation with RCTs. For engaging, programs focused on achieving 
community support and buy-in through networking with large organizations, community 
outreach, and community involvement. Programs identified community liaisons (“champions”) 
who helped lead recruitment efforts.30,59 Programs created advisory boards or steering 
committees, comprised of community members, PWDs, and informal CGs.12,29,59 One program 
created a dissemination team to assist with sustainability efforts.21 Internally, programs dedicated 
formal weekly meeting times for care coordinators and the care coordination team to discuss 
challenging cases and other issues that arose with program implementation.  
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However, the total time required to set-up and execute the care coordination program was 
extensive and served as a barrier to assessing program impact. One of the programs was funded 
for only twelve months but the median time for a formal reassessment to occur was seven 
months (range four to sixteen months). When program funding is restricted to short time periods 
(e.g. three years), the dyad may not receive the full extent of services needed to have a 
meaningful impact. Longer follow-up periods for program evaluation are needed.  In addition, 
most programs used either the health IT system or care coordinators (providing feedback on why 
formal reassessment were not done) to measure fidelity of implementation to planned courses of 
action. However, a formal checklist did not exist. A formal checklist would describe the quality 
of program implementation and execution. This checklist could include degree of fidelity of 
implementation to planned courses of action as defined by dyad needs, timeliness of task 
completion, and degree of engagement of persons involved in the implementation process.24  
Future implications 
The goal in describing the core components of the program and facilitators and barriers to 
delivering dementia care within these care coordination programs is to provide examples for 
other primary care practices and academic medical centers that are looking to enhance and 
expand on existing dementia care practices. Core components identified in our review include a 
team-based coordinated approach to care; on-going long-term assessment, monitoring, and 
management of dyad needs; and indispensable partnerships with other providers, healthcare 
systems, and community-based resources.  
We used the CFIR model to identify facilitators and barriers to delivering dementia care 
coordination. We found that characteristics of the implementing organization and relationships 
with community resources were paramount. Characteristics of the implementing organization 
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determined functioning features of the program, composition of the multidisciplinary, 
collaborative care coordination team, study instruments, health IT software, and approach in how 
relationships with the community and community organizations were developed. We also found 
that implementing organizations have relied on short-term financial support in order to develop, 
launch, and operate dementia care coordination programs but now are focusing on long-term 
sustainability through alternative payment mechanisms and reimbursement. Last, we found a 
knowledge gap regarding workforce outcomes in these programs.   
The PWD have complicated medical, behavioral, social, and functional needs. Management of 
these needs requires specialized knowledge, time, and substantial support. Dementia care 
coordination programs can complement primary care in order to increase the quality of dementia 
care and improve PWD and informal CG outcomes. As primary care practices consider practice 
redesign and incorporation of collaborative dementia care into their existing practices, we hope 
that implementation research can guide this process in order to ensure that quality dementia care 
is delivered.   
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Table 4.1 Consolidated Framework for Implementation Research domains and constructs 
(Damschroder et al., 2009) 
I. Program/ 
Intervention 
Characteristics II. Inner Setting III. Outer Setting 
IV. Individual 
Characteristics 
V. 
Implementation 
Process 
• Intervention 
source 
• Evidence 
strength and 
quality 
• Relative 
advantage 
• Adaptability 
• Trialability 
• Complexity 
• Design quality 
• Cost 
• Structural 
characteristics 
• Networks and 
communications 
• Culture 
• Implementation 
climate  
• Implementation 
readiness  
• Patient needs and 
resources 
• Cosmopolitanism 
• Peer pressure 
• External policy 
and incentives 
• Knowledge and 
beliefs about the 
intervention 
• Self-efficacy 
• Individual stage 
of change 
• Individual 
identification 
with 
organization 
• Other personal 
attributes 
• Planning 
• Engaging 
• Executing  
• Reflecting and 
evaluating 
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Table 4.2 Characteristics of current dementia care coordination programs  
Program purpose, defining attributes of the program, who delivered care coordination, and primary 
outcomes identified by the literature review of seven dementia care coordination programs. Program 
purpose was focused on the PWD and CGs. The defining attribute for five out of the seven programs 
was partnerships with CBOs. Majority of the programs (5 out of 7) delivered care coordination via a 
multidisciplinary collaborative care team. Primary outcomes were almost evenly split, with four 
programs focusing on the informal caregiver (e.g. stress, depression, burden, unmet needs) and the 
remaining three programs focusing on the system/utilization (e.g. adherence to dementia guideline 
recommendations, hospitalizations, ED visits, cost of care)  
  
Program purpose 
Defining 
attributes 
Care 
coordination 
delivery Outcomes 
Pr
og
ra
m
 
A Provide info to PWD/CG   
 
 
 
 
 
B Reduce CG burden  
 
 
 
 
 
 
 
C 
Enhance CG self-managing skills 
and coping behaviors;  
ACP for PWD  
 
 
 
 
Clinical program in 
health system 
  
D Reduce CG unmet needs; improve PWD and CG health     
 
  
E 
Delay transition from home; reduce 
PWD/CG unmet needs and improve 
QOL  
 
 
 
 
 
 
  
F Maximize PWD function; minimize CG burnout; reduce costs 
 
 
 
 
 
 
  
G 
Provide complementary CG support 
and education; address PWD and 
CG unmet needs; ensure decisions 
are consistent with patient values, 
align with government initiatives 
 
 
 
  
ACP Advanced care planning; CBO Community-based organization; CG Caregiver; CMS Centers for 
Medicare and Medicaid Services; ED Emergency department; PWD Person with dementia; QOL Quality 
of life 
  
Team 
Team 
Team 
Team 
Team 
Informal 
CG 
Informal 
CG 
System/ 
utilization 
Social 
worker 
Nurse 
Social 
worker 
Nurse 
Informal 
CG 
System/ 
utilization 
Guideline-
concordant 
care 
Partnership 
with CBOs 
System/ 
utilization 
Partnership 
with CBOs 
Alternative 
reimburse-
ment 
Medication 
management 
Informal 
CG 
Partnership 
with CBOs 
Partnership 
with CBOs 
Partnership 
with CBOs 
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Chapter 5: Conclusions and Implications for Clinical Practice, Policy, and Future Research 
 This dissertation research examined the role and influence of social support and formal 
service use in community-dwelling PWD – prior to moving out of the home and into an 
institution and at the end-of-life. In addition, this dissertation research examined how dementia 
care coordination programs can provide additional support to community-dwelling PWD and 
implementation considerations as health care professionals and health systems continue to 
improve the quality of dementia care.  
The role of social support 
In Chapter 2, we examined the residential transitions of community-dwelling older adults 
in a nationally representative sample between 2011 and 2017. We estimated the risk of transition 
into an institutional setting, with death prior to institutionalization considered a competing risk 
and sources of social support as our primary predictors. We found that after adjusting for age, 
gender, race, cognitive status, functional disability, multimorbidity, and Medicaid enrollment, 
older adults were more likely to move out of the home into an institution if they had no social 
network or lived alone. Going out to the movies, dinner, or the casino or visiting family or 
friends lowered the risk of institutionalization. In a subanalysis, we compared the residential 
transitions of community-dwelling older adults with dementia and without dementia, and the 
distinct role of social support in institutionalization within these subgroups. We found that many 
older adults with dementia moved to an institution prior to death and that for these older adults, 
sources of social support may not be predictive of institutionalization.  
The role of formal service use 
In Chapter 3, we studied home health and hospice service use (formal services) in the last 
year of life for community-dwelling participants with dementia who died at home. Our study 
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confirmed the complicated clinical profile of these participants with dementia, which was 
different from participants without dementia. Participants with dementia had multiple coexisting 
conditions (heart failure, diabetes, and malignancies [cancer]), complex medical needs (help with 
wound care) and were frail. We found that participants with dementia who received only one 
type of formal service (either home health or hospice) in the last year of life had few (one 
claim/episode) but long interactions (in number of days) with formal services. In addition, 
hospice was initiated within the last two weeks of life for half of our study population.  
The role of care coordination 
Building upon our findings related to social support and formal care needs, we next  
examined and compared seven care coordination programs through a structured review of the 
literature in Chapter 4. We reviewed their characteristics in order to determine the core 
components of these programs, facilitators and barriers to delivering dementia care in these 
programs, and implementation considerations as health systems initiate linkages with 
community-based resources. Key core components of the programs included the care coordinator 
and the multidisciplinary, collaborative care coordination team; continuous monitoring and 
assessment and ongoing care planning; and partnerships with primary care providers, healthcare 
systems, and community organizations. Our primary finding was that characteristics of the 
implementing organization determined the functioning features of the program; creation of 
multidisciplinary, collaborative care coordination teams, study instruments, and health 
information technology software; and the approach to establishing relationships with 
community-based resources. In addition, implementing organizations relied on short-term 
financial support in order to develop, launch, and operate the dementia care coordination 
programs and are now focusing on long-term sustainability through alternative payment 
  95 
mechanisms and advocacy for expanded reimbursement. Essential to implementation is a 
workforce with the appropriate training and skill mix. As primary care practices or existing care 
coordination programs continue to provide collaborative dementia care, we suggest particular 
attention to workforce outcomes such as satisfaction, stress, and burnout, a gap identified in our 
review.   
Finally, this dissertation work found that common quality indicators for dementia care 
processes in care coordination programs covered three domains: assessment and screening, 
counseling, and treatment. Quality indicators for the assessment and screening domain included 
screening for cognitive status, functional assessment, dementia staging, and related conditions 
such as depression, delirium, and other neuropsychiatric symptoms, and laboratory testing for 
other causes of mental status change. The counseling domain included discussion of dementia 
diagnosis, prognosis, behavioral interventions for dementia-related problems, safety (i.e. 
driving), and advanced care planning. Last, the treatment domain included pharmacological 
treatments for dementia, stroke prophylaxis for vascular or mixed dementia, risks/benefits 
discussion about any new medications, and discontinuation of any medications associated with 
adverse effects.  
Summary 
In summary, findings from this dissertation research provide insight into the life of 
community-dwelling PWD (i) prior to moving out of the home and into an institution and (ii) 
prior to death at home. This dissertation first examined the influence of socioemotional support 
(sources of meaningful social connections) on risk for institutionalization. Next, we 
characterized the complicated clinical profiles of community-dwelling PWD who utilize home 
health and hospice services prior to death at home. Finally, we proposed implementation 
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considerations for primary care practices and academic medical centers to support the initiation 
and continued operations of collaborative dementia care as illustrated by the care coordination 
programs we examined.  
Implications for Clinical Practice and Future Research  
Recent data from the National Study of Long-Term Care Providers found that at least 
one-quarter of long-term care service use (nursing home [institution], hospice, residential care 
community, home health agency, and adult day services center) was used by people with a 
dementia diagnosis.1 Nursing home use was most prevalent (used by 48% of PWD) followed by 
hospice services (45%), residential care communities (42%), home health agencies (32%), and 
adult day services (31%). Taking into account the broader picture of transitions between 
residence types and types of care, this dissertation research found that community-dwelling 
PWD are likely to move to a nursing home prior to death but sources of social support may not 
be predictive of this move. Living alone was predictive of institutionalization and may reflect the 
PWD’s reliance on informal, unpaid CGs and formal services and support. Efforts to delay 
nursing home placement should rather focus on factors that predict this move, such as behavioral 
symptoms, depression, and functional impairment.2 
This dissertation research also found that participants with dementia cycled between 
home health and hospice service use in the last year of life. For half of the participants, hospice 
services were initiated within the last two weeks of life. As a result, the participant with dementia 
may not have received the full benefits of hospice care. Hospice is restricted to terminally ill 
patients with a prognosis of six months or less who agree to forego “curative” care.3 Efforts to 
prognosticate mortality in PWD have been unreliable as PWD survive an average of four to eight 
years after a dementia diagnosis and as long as twenty years.4–7 Due to the gradual downhill 
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course of disease progression, it may not have been clear that the participant with dementia was 
dying.8 This suggests that the appropriate care may not have been provided to the PWD as the 
PWD approached death. Suggested approaches for providers include identifying whether the 
PWD has other coexisting conditions such as heart, lung, or kidney disease that allow them to 
qualify for hospice.9  
Earlier introduction of palliative care, which can be delivered concurrently with curative 
therapies may reduce symptoms of distress and improve the overall quality of life for the PWD 
and the informal CG. Palliative care focuses on supporting and maximizing the best possible 
quality of life by assessing, preventing, and relieving symptoms of distress. While this 
dissertation focused on PWD outcomes, palliative care should be directed at the PWD and 
informal CG dyad, especially with disease progression. An additional benefit of palliative care is 
initiation of early conversations dedicated to advance care planning, which includes goals of 
care, treatment preferences, and advanced directives.10 This dissertation research found that 
dementia care coordination programs are already introducing and facilitating these conversations 
as one of their program components.11–15  
An additional clinical benefit of dementia care coordination programs is their unique, 
central position that includes interactions with community-based resources such as formal 
services and supports. Dementia care coordination programs can support the continued 
refinement of dementia quality measures and efforts aimed at quality improvement.  
Quality indicators for dementia care processes in care coordination programs differ from 
the home health and hospice quality measures endorsed by the Centers for Medicare and 
Medicaid Services (CMS). CMS home health quality measures focus on outcome and process 
measures derived from OASIS (instrument/data collection tool used by home health agencies) 
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and claims data. Outcome measures include improvement measures (i.e. functional abilities, 
general health); measures of potentially avoidable events; utilization measures; and cost/resource 
measures. Process outcomes use a non-risk-adjusted calculation that evaluates home health 
agency use of specific processes of care (e.g. timeliness of home care admission or 
immunizations).16 On the other hand, hospice quality measures endorsed by the National Quality 
Forum include treatment preferences, beliefs/values addressed, pain screening, pain assessment, 
dyspnea screening, dyspnea treatment, and patients treated with opioids who are given a bowel 
regimen.17 Future work could focus on examining the home health and hospice quality measures, 
apply quality measures specifically to the unique PWD population, and modify existing 
measures as needed for the unique care needs of PWD. Last, the vast majority of services 
provided in the home are done by informal CGs.18 Future research efforts must incorporate the 
informal CG and study the PWD and informal CG as a dyad.  
Implications for Health Policy and Future Work 
Recent policies have already started to prioritize noninstitutional settings.18,19 In addition, 
there is a shift towards increasing access to community-based care. Yet, the current 
reimbursement system limits the potential benefits of care coordination and restricts access to 
many formal services (i.e. formal services are covered by Medicaid and are not covered by 
Medicare and private insurers).8,10,18–20 Our review of dementia care coordination programs and 
study of social support and formal services found that long-term sustainability will rely on 
continued efforts to modify existing payment systems. Payment reform options include a per 
member per month payment for care management (care coordination) or applying a bundled 
payment for reimbursement of home health services.10,18,20  
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CMS initiated payment reform for hospice services in 2015 in order to take account 
changes in utilization since the original benefit was established in 1983.21 The payment system 
for hospice services was developed around cancer disease trajectories. Yet, this reform did not 
address the barriers to care created by the hospice eligibility standards. Our review of Medicare 
claims and the primary diagnosis for hospice initiation supports efforts to evaluate and modify 
current guidelines for hospice eligibility. This dissertation work confirmed that that the clinical 
profile of PWD is complicated and that their needs are different from participants without 
dementia. Participants with dementia had multiple coexisting conditions (heart failure, diabetes, 
and malignancies [cancer]), complex medical needs (help with wound care) and were frail. Thus, 
hospice payment mechanisms need to be refined to consider the unique needs of PWD. 
In addition, our review of dementia care coordination programs revealed that the 
workforce is an area of future study, which is consistent with the literature.8,10,19 Efforts should 
not only focus on creating a skilled, dementia care interdisciplinary workforce but also focus on 
evaluating workforce stress and burnout as collaborative dementia care is implemented and roles 
change. In conclusion, the goal of supporting community-dwelling PWD to age-in-place can 
only be addressed by assuring that their social support and formal care needs are met. Care 
coordination programs have the potential to address many of their unique needs but require an 
enhanced and value-based payment system that recognizes the roles of informal, unpaid 
caregivers, providers and interdisciplinary healthcare team, and community resources and 
support.    
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